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PUBLIC NOTICES’ 





PLBLIC NOTICES 
Service 


( \ivil 
MISSION 


FORTHCOMING EXAMINATION 

ASSISTANT EXAMINERS in the 
Patent Office (20-25, with extension in 
certain Cases) 

Regulations and particulars, together 
with the forms on which applications must be mace 

ll be sent in response to requests (preferably by 

addresed to the SECRETARY, Civil 
Commission, Burlington-gardens, 
GIVING THE TITLE OF THE SITUATION 
atest date for the receipt of application forms is 
4th June, 1931 6418 


Com- 





‘ivil Service Com- 
MISSION 
FORTHCOMING EXAMINATION.— 


NON-ESTABLISHED DRAUGHTSMAN 
in the Ministry of Agriculture and 





Fisheries (18-25, with extension § in 

certain cases 
Regulations and particulars, together with the 
forms on which applications must be made, will be 


sent in response to requests (preferably by postcard), 


uidressed to the SECRETARY, Civil Service Ci m 
mission, Burlington-gardens, London, W.1, Grvine 
rae TITLE OF THE sITUATION. The latest date for the 
receipt of application forms is 7th May, 1931 6815 





Tniversity of Liverpool. 
FACULTY OF ENGINEERING 


DEAN: Professor G. E. SCHOLES, M.B.E., M.8c., 
M.I.A.E., M.I. Mech. E 
PROSPECTUS and Full Particulars may be 


btained on application to the REGISTRAR of 
COURSES designed for Students desiring to qualify 
as Mechanicai, Electrical, Civil, or Marine Engineers, 
as Naval Architects, Metallurgists and Metal 
lurgical Engineers. 6832 


oT as 





Jull Education Committee. 
MUNICIPAL TECHNICAL COLLEGE. 
Principal E. P. BATES, M.A. 


Mr. Campaign having accepted a Principalshi; 
there is a VACANCY as HEAD of the SENIOR 
ENGINEERING DEPARTMENT, to commence Ist 
June or as soon as possible after that date. 


Commencing salary £500 per annum, rising by 


nual increments of £20 to a maximum of £600 per 
Aanpbum 
may be undertaken with the 


Consultative work 


of the City Council 


wproval 
Forms of application and further particulars ma) 
be obtained from the undersigned on receipt of a 
stamped addressed foolscap envelope and must be 
returned so as to reach these offices not later than 
Saturday, 2nd May, 1931 
R. ¢ MOORE, 
Director of Education 
Education Offices 
Guildhall, Hull 
11th April, 1931 6854 


‘ vy J 
[ihe Manchester Steam Users 
ASSOCIATION. 

For the Prevention of Steam Boiler Explosions and 

for the Attainment of Economy in the Arplication of 
Steam. 20, QvAV-sTREET, DFANSOATE, MANCHESTER 

Founded 1854 by Sim WILtiaAM FaArRsBarrn 

Certificates of Safety issued under the Factory and 

Workshops Act, 1901. Compensation for Damages 

and Liabilities paid in case of Explosions. Engines 
and Boilers [nspected during construction 6605 








Bombay, Baroda and Central 


* 
INDIA RAILWAY COMPANY. 

The Directors are prepared to receive up to Noon on 
Friday, Ist May, TENDERS for the SUPPLY of :— 
BOLTS, NUTS, RIVETS, &c. 

Tenders must be made on forms, copies of which, 
with specification, can be obtained at these offices op 

payment of 10s. each (which will not be returned). 
he Directors do not bind themselves to accept the 
lowest or any Tender, 
8. G. 8. YOUNG, 
Secretary. 
Offices : The White Mansion, 
91, Petty France, Westminster, S.W. 1, 


13th April, 1931. 6841 


\[ctropolitan Water Board. 
- COVERED SERVICE RESERVOIR AT 

Fe PLUMSTEAD COMMON, WOOLWICH. 

Che Metropolitan Water Board invite TENDERS for 
the CONSTRUCTION of a COVERED SERVICE 
RESERVOIR in Mass and Reinforced Concrete, having 
» capacity of approximately 14 million gallons, at 
Plumstead Common, in the Metropolitan Borough of 
Woolwich, in the County of London. 

The work will be carried out under the conditions 
prescribed by the Unemployment Grants Committee. 

The drawings and contract documents may be 
inspected without charge at the offices of the Buard, 
Chief Engineer’s Department (Room 201). 

Forms of Tender, conditions of contract, specifica- 

tion, and bills of quantities, together with drawings 
and @ spare copy of the bills of quantities, may be 
obtained on and after Monday, 20th April, 1931, from 
the Chief Engineer, on production of an official 
receipt for the sum of £10, which must be deposited 
vith the Accountant to the Board and which will be 
eturned on receipt of a ma fide Tender accom- 
panied by all the above-named documents and draw- 
ings (with the exception of the spare copy of the bills 
of quantities, which may be retained by the 
enderer). Such payments and applications must be 
made between the hours of 10 a.m. and 4 p.m. 
‘Saturdays, 10 a.m. and 12 noon). Cheques must be 
made payable to the Metropolitan Water Board and 
not to individuals. 
Tenders, enclosed in sealed envelopes, addressed to 
he Clerk of the Board and endorsed “* Tender for 
Plumstead Common Reservoir,”” must be delivered at 
the offices of the Board (Room 122) not later than 
tl a.m. on Wednesday, 13th May, 1931. 

The Board do not bind themselves to accept the 
lowest or any Tender. 

G. F. STRINGER 


Clerk of ‘ 
Offices of the Board, rin eden 
173, Rosebery-avenue, E.C. 1, 





Che Engineer 


PRINCIPAL CONTENTS OF THIS ISSUE. 
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(With a Two-page Supplement). 
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PUBLIC NOTICES 


a 


PUBLIC NOTICES 


— 





Borough of Stockport. 

WATER DEPARTMENT 
TENDER FOR THE HIRE OF BORE-HOLE 

PUMPING MACHINERY FOR TEST PURPOSES. 

TENDERS are INVITED for the SUPPLY and 
ERECTION of PLANT capable of lifting a minimum 
of 2,000,000 gallons of water per day from a Bore-hole 
in the New Red Sandstone, 26in. diameter, to a depth 
of 400ft. and 18in. diameter for a further depth of 
850ft. 
The water to be delivered at an elevation of 30ft. 
above ground level. 
Detailed information may be obtained from Thomas 
Molyneux, M. Inst. C.E., Town Hall, Stockport. 
Tenders, addressei to the Chairman of the Water- 
works Committee, must be delivered at the Water- 
works Office, Town Halli, Stockport, on or before May 
2nd, 1931. 

The Corporation do not bind themselves to 
the lowest or any Tender 
ROBERT HYDE, 

Town Clerk. 


( ‘ounty 


accept 


Town Hall, Stockport, 


April 14th, 1931. 6843 





° i ‘ 

Gouth Indian Railway Com- 

h PANY, LIMITED. 

The Directors are prepared to receive TENDERS 

for the SUPPLY of— 

SPARE PARTS of CARRIAGES and WAGONS 
(Flexible Buffers). 

Specifications and forms of Tender will be available 

at the Company's Offices, 91, Petty France, West- 

minster, 8.W. 1. 





Tenders, addressed to the Chairman and Directors 
of the South Indian Railway Company, Limited, 
marked :—** Tender for Flexible Buffers,"’ with the 
name of the firm tendering, must be left with the 
undersigned not later than Twelve Noon on Friday, 
the Ist May, 1931. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 
A charge, which will not be returned, will be made 
of 108. for each copy of the specification. 
Copies of the drawings may be obtained at the 
Offices of the Company’s Consulting Engineers, 
Messrs. Robert White and Partners, 3, Victoria- 
street, Westminster, S.W. 1. 

A. MUIRHEAD, 

Managing Director. 
91, Petty France, 
Westminster, 8.W. 1, 





Sist March, 1931 6818 


16th April, 1981 6845 





J 

‘ounty Borough of Stockport. 

J APPOINTMENT OF WATER ENGINEER. 

APPLICATIONS are INVITED for the APPOINT- 
MENT of WATER ENGINEER at a commencing 
salary of £800 per annum, rising by annual incre- 
ments of £50 to a maximum of £1000 per annum. 

The candidate appointed must not be more than 40 
years of age, and must be a Corporate Member of the 
Institution of Civil Engineers, or a Membei of the 
Institution of Municipal and County Engineers. He 
will be required to devote his whole time to the duties 
of the position and not engage, directly or indirectly, 
in any other occupation. 

Experience in a Municipal Water Undertaking and a 
thorough knowledge of Mechanical and 
Pumping Machinery is essential 

The appointment will be terminable by 3 calendar 
months’ notice ou eitter side and subject to the pro- 
visions of the Local Government and Other Officers’ 
Superannuation Act, 1922, and the candidate 
appointed will be required to pass a medical evamina- 

on. 

Forms of particulars required of candidates may be 
obtained from the undersigned. 

Aprlications, stating age, experience and qualitica- 
tions, with copies of not more than three recent testi- 
monials, endorsed “* Water Engineer,”’ addressed to the 
Chairman of the Waterworks Committee, must be 
delivered at the Town Clerk's Office, Town Hall, 
Stockport, not later than Saturday, May 2nd, 1931. 

Canvassing, either directly or indirectly, will be a 
disqualification, but candidates may, if they wish. 
send 20 prints of their application and testimonials to 


the undersigned. 
ROBERT HYDE, 
Town Clerk. 


6844 


Piltration 


Town Hall, Stockport, 
15th April, 1931. 





SITUATIONS OPEN 


COPIES or Testrmonsats, NOT ORterals, unless 
SPECIFICALLY REQUESTED. 





A FULLY QUALIFIED MECHANICAL ENGINEER, 
aged 25-35 


» With a thorough theoretical training 
and several years’ works experience, is REQUIRED 
for. the Development of Special Mechanical and 
Electrical Sheet Metal Working Equipment. 

Applications, which should give age and fwii 
particulars of education, training, experience, and 


salary required, will be treated in strict confidence 
6839 « 


Address, 6839, The Engineer Office, 





Key ptian Government. 
APPOINTMENT OF A BOILER 
INSPECTOR 


APPLICATIONS are INVITED for APPOINT- 
MENT as a BOLLER INSPECTOR in the Mechanical 
Department of the Egyptian State Railways, Tele- 
graphs and Telephones Administration. 

Applicants must be of British Nationality, between 
30 and 40 years of age, and possess the following 
qualifications :— 

Must have served a regular apprenticeship with a 
Railway Company or a firm of Locomotive 
Builders. 

Must be fully qualified to Examine and Report 
on the Condition of Boilers. 

Must have had wide experience in the Boiler 
Building and Repair Work. 

Must have had experience in Control of Men. 

In addition to experience in Boiler Work, experi- 
ence in the Running Dept. of a Railway is 
necessary. 

Salary, £2420 per annum (£E1 equals £1 Os. 6d, 

approximately) free of Egyptian Income Tax. 

‘he appointment is subject to medical examination 

approval of the authorities in Egypt. 

The selected candidate will granted a transfer 
allowance equal to one month's salary for 
change of residence from England to Egypt, 
and vice versa. 

Period of contract commencing on day of reporting 


an 


for duty in Cairo and terminating on 
2°,12.1932. 
Third-ciass fares and reasonable out-of-pocket 


applicants who are 


expenses will be paid to 
interview and/or 


requested to attend for 
medical examination. 
Application and specimen contract forms may 
obtained from saint 
THE CHIEF INSPECTING ENGINEER, 
Egyptian Government, 
41, Tothill-street, 
ms London, 5.W. 1, 
to whom they should be returned, with full par 
ticulars as to education, qualifications, previous 
experience, personal references, and OOPIES of 
certificates or testimonials. ne . 
Envelopes to be inscribed ** BOILER DEPECTOS . 
8 


he 





LAND DRAINAGE ACT, 1930 
he River Medway Catchment 
BOARD 
APPOINTMENT OF ENGINEER 
The River Medway Catchmeut Board invite 
APPLICATIONS for the APPOINTMENT of ENGI- 
NEE& to the Board from qualified Engineers with 


experience in River (tidal and non-tidal), Embank 
ment and Sea Defence Works. 
The salary will be £700 per annum, rising by 


annual increments of £50 to a maximum of £900 per 
annum, together with travelling allowances. Office 
accommodation will be provided in Maidstone. 

The candidate appointed to the office will be 
required to take up the duties immediately and to 
give the whole of his time tr the duties of the office. 

Application must be made on a form (obtainable 
from the undersigned on receipt of a stamped and 
addressed foolscap envelore), which must reach the 
undersigned not later than Ist MAY, 1931. 

Canvassing in any form will be considered a dis 
qualification. 

Selected candidates will be required to forward 
twenty-five copies of their applications and testi- 
moniais for circulation to memes of the Board. 


Acting Clerk 
Sessions House, 
x Maidstone. 





SITUATIONS OPEN (continued) 





ANTED, an ENGINEFR as REPRESENTATIVE 
for sale of Engineering Specialities ; good position 
and remuneration offered to suitable man who would 
invest from £500 to £1000 in business, which would 


secured. 
Address, 6861, The Engineer Office. 6861 A 





V ANTED, First-class ENGINEER-SALESMAN for 

General Engineering. State age, education, 
qualifications, experience, and salary expected:— 
Apply by letter, SAVAGES, LIMITED, St. Nicholas 





lronworks, King’s Lynn. 6840 A 
ANTED, REINFORCED CONCRETE DE 
SIGNER, thoroughly conversant with the 


Tbeory and Design of Reinforced Concrete.—Apply in 
writing ONLY, stating age, experience, and salar 
reguired, to CHRISTIANI and NIELSEN, 72, Vic- 
toria-street, 8.W. 1 6.42 A 





RECTION, MAINTENANCE and SERVICE ENG!- 

NEER REQUIRED for Diesel Engines, marine 

and land, up to 200 H.P.—Reply, giving fullest par- 

ticulars of experience, also age and salary required, to 

J. and H. McLAREN, Ltd., Midland Engine Works, 
Leeds. 6838 A 





ONDON CORRESPONDENCE INSTITUTION RE- 
QUIRES GENTLEMAN, aged about 25 years, as 
TUTOR in CIVIL and MECHANICAL ENGINEER. 
ING SUBJECTS, up to and including B.Sc. (Hons.) 
standard. Works training and some practical experi- 


ence essential. Permanent whole-time job. 
Write, stating salary, 6852, The Engineer 
Office 6852 a 





SITUATIONS OPEN (continued) 
Page 2. 


SITUATIONS WANTED, Page 2. 
FOR HIRE, Page 68, 
AUCTIONS, Page 68. 

MACHINERY, &c., WANTED, Page 4. 
PATENTS, Page 2. 
AGENCIES, Page 4. 

MISCELLANEOUS, Page 2. 
EDUCATIONAL, Page 4. 
BUSINESSES and PREMISES 
(@or Sale, ete... Page 68; 
FOR SALE, Pages 4 and 68. 
WORK WANTED, Page 68 ° 


For Advertisement Rates see 





Leader Page. 
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SITUATIONS OPEN (continued) 





ECHANICAL 
knowledge of Theory 


ENGINEER, with Specially Good 
of Machines and Machine 


N 


Design, REQUIRED IMMEDIATELY. Applicants 
capable of undertaking literary work preferred. 
Residence in Sheffield not necessary.—Apply, stating 

the GO + “wee 


qualifications and experience, 
i} 


to 
The Bennett College, Sheffield. 





I EQUTRED, a Live ENGINEER of 40, with Expe- 
» fience in Paper-making, accustomed to control 
Staff, Estimating and Interviewing Customers, as 
Assistant to the Managing Director of an old estab- 
lished Works in Southern England. 

Applicants should give very fully their history and 


experience, and should state the salary they expect 
A bonus on profits will be added yearly. 
Address, P984, The Engineer Office. POS4 A 





I OLLING SHUTTER REPRESENTATIVE RE- 
QUIRED, N.E. area of England; engineering 

knowledge essential. —Write, giving age, experience, 

and references, P974, The Engineer Office. P9744 





SHUTTER REPRESENTATIVE RE- 
West of England and Wales; engi- 
essential.—Write, giving age, 
The Engineer Office. 
P975 A 


i OLLING 

QUIRE 
neering knowledge 
experience and references, P975, 





‘ALES ENGINEER REQUIRED by London Firm 
Ss handling contractors’ plant; must show gc 
record and be acquainted with Municipal Authorities 
and Public Works Contractors. If able influence 
capital an advantage, but not essential. 
Address, P1000, The Engineer Office. P1000 a 





~ TRUCTURAL STEELWORK REPRESENTA- 
TIVE, with technical knowledge, to call on 
Architects, Consulting Engineers, and Builders in 
London and Home Counties. G remuneration 
for right man.—Write, stating age, experience, and 
qualifications, 6851, The Engineer Office. 1a 


] 





R aU GHTSMAN holding the National Certificate 

ANTED for Genera: Engineering, Birmingham 
district. Full particulars of experience, qualifica- 
tions, salary required, &¢.—Address, The 
Engineer Office 6858 A 





ee — ye WANTED for Country Works: 
preferably accustomed to Design and Manufac 
tare of Electrically Driven Winders, Hoists and 
Haulage Gears.— Address, stating particulars of expe- 
rience, age and salary required, 92, The Engineer 
Office. Pg92 a 





ARGF FIRM of ENGINEERS in the North of 
4 England will shortly have an OPENING 
for a really first-class LEADING DRAUGHTs.- 
MAN, with experience in High-ciass Commercial 
Vehicle or Automobile Engines. The appoint- 
ment will be permanent and the salary !n accord- 
ance with qualifications.—Adidress, 6855, The 
Engineer Office. 6855 a 





Wy 4Nrep. —- 3 SHOP FOREMAN, Used 
General Work in Cast Iron and Steel, 

experienced in all modern methods of Machining and 

to controlling men and rate 

Age about 35 to 40. 

State salary required and send copies of references. 

Address, 6853, The Engineer Office. 6853 a 





SITUATIONS WANTED 





YOUNG MAN, now in Charge of Advertising 
f Dept. of Engineering Combine, SEEKS BIGGER 
JOB as Publicity Manager, or, alternatively, Perso: 

Assistant to Managing Director or Sales Manager. 
Has “pat, experience (S. America) and works train- 
ing. Public Senool.—Address, P973, The Engineer 
Office. P973 B 





WVIL and MECHANICAL ENGIEEEP, Large 
experience home and abro: A.M.L C.B., rail- 
ways, tunnels, contractors’ engineer, works manager, 
building construction and malntenen estate Manage- 
ment, administration.—B.M./K.F.D.T., ——_ 
"998 B 





ESIGNER DRAUGHTSMAN, Specialised Mecha. 
nical handling Plant all descriptions; prepara 
tion schemes, details, estimates, manufacture, erec- 
tion, SEEKS POSITION, London.— Address, 

The Engineer Office P977 





YNGINEER SEEKS SITUATION, Anywhere; 

experienced erection and maintenance of boiler- 

house plant, pipe lines, conveyors.—G. PASCOR, 12, 
Finsbury-road, London, N. 22. P983 B 





G ERMAN ENGINEER, 


.XPERIENCED in Wagon and Vehicle Build- 


ing, 26 years, singles SEEKS SITUA- 
TION with prospects as Assistant to the 
management. Energetic personality. Best testi- 
moniale and first-class references.—Write to 
Ing. XAVER SOEHNER, Isestr. 93 III, 
Hamburg 37, Germany. 830 B 





} IGH-SPEED C.Il. ENGINES.—DRAUGHTSMAN- 
DESIGNER, 12 years’ oil engine experience, 3 
years’ design successful nigh-speed C.I. engine, SEEKS 
SITUATION through change in policy of firm.— 
Address, P997, The Engineer Office. P9097 B 


H“s3 





H-8P ty > DIESEL ENGLUNES.—TESTER (28), 

OST. LExperignce with all types L.C. 

engines. oP ittin gs. erection, test and es 

work ; 13 years with leading manufacturers. - dress, 
B 


P9989, The Enzineer Office. 
HB? H AF RED HEAVY OIL ENGINES.—Young 
ER, 31. intensely keen interest in same, 
SERKS POSITION. any capacity, their development. 
Through practical mechanical training, shop, tool- 
room, D.O., and superintendent power plant, steam, 
electric and H.8. petrol/gas engines, fuel production, 
Eastern Europe. B.8c. Tech., A.M.I. Mech. E., & 





linguist. Interested experimental work; experienced 
road vehicle driving and repairs; go anywhere.— 
Address, 994, The Engineer Office. P994 B 





Hors: GRADUATE and MEDALL IST in spn AN- 
ICAL ENGINEERING, also Gra I. . B., 

aged 23, desiring change, SEEKS POSITIUN. eth 
Factory or Power Station Steam-raising Plant. Sound 
practical training, good experience fuel economy and 


boiler operation.— Address, P991, The Eagineer Office. 
P9091 B 

\ ECHANICAL and ELECTRICAL ENGINEER 
4 REQUIRES POSITION, erection or mainten- 
ance steam, gas or Diesel engines, hydraulic turbines, 
A.C. and D.C, distribution, H.T. transmission lines, 
transformers, refrigeration and pumping machinery, 
water filtratiun and purification plant, &c. Highest 
testimoniala. Home or abro 

ENGINEER,” c,o W. H. Smith and Om, ene. 
gate-road, Folkestone. 


N RCHANICAL ENGINEER, British Subject (28), 
4 with 8 years’ workshop and drawing-office experi - 
ence, WISHES to REPRESENT British firm in Ger- 
many, salary or com.—Address, P9.0,. The Engineer 
Office P980 B 











p* ANT REORGANISATION, — Civil - Mechanical 
ENGINEER, M.I. Struct. E., M.I. Prod. E., with 
unique up-to-date experience of plant lay-out, design 
and equipment for mass production, in U.S8.A., 
Engiand and Continent, SEEKS CHANGE, per- 
manent or advisory capacity; would also like 


consider partuership.—Address, "pe79, The Engineer 
Ofiice P979 











LONGMANS 


MATERIALS AND STRUCTURES. 
A Text-book for Engineering Students. 
By E. H. SALMON, D.Sc.Eng. (Lond.), M. Inst. C.E. 
Volume I. Elasticity and Strength of Materials. 
With 396 Illustrations and many Exercises. 8vo. 15g, net. 


STRAIN ENERGY METHODS OF STRESS ANALYSIS. 
By A. J. SUTTON PIPPARD, M.B.E., D.Se., M. Inst. C.E., M.I. Mech. E. 


By G. S. COLEMAN, D.Sc. (Eng.), A.M. Inst.C.E., Assoc. M. Inst. Mun. & Cy.E., 
and G. M. FLOOD, B.Sc.(Eng.), A.M. Inst. M. & Cy. E., A.M.L. Struct. E. 


With Diagrams. S8vo. 10s. 6d. net. 


BUILDERS’ MATERIALS. 


By R. F. B. GRUNDY, B.Sc. (Eng.), 
Charts. 8vo. 5s, 


A.M. Inst. C.E., ete. With 91 Figures and 


STRUCTURAL ENGINEERING. 
By JOSEPH HUSBAND, . Inst. C.E., and WILLIAM HARBY. 


Fourth Edition, Revised and Enlarged. With 393 Diagrams. 8vo. 16s. net. 


THEORY OF STRUCTURES. 


By ARTHUR MORLEY, D.Sc., M.I. Mech. E. With 324 Diagrams. 8vo. 12g. 6d. net. 


STRENGTH OF MATERIALS. 


By ARTHUR MORLEY, D.Sc., M.I.Mech.E. With 267 Diagrams and numerous 
Examples. Seventh Edition. 8vo. 12s. 6d. net. 


MECHANICS APPLIED TO ENGINEERING. 


By JOHN GOODMAN, Wh. Sch., M. Inst. C.E. Crown 8vo. 


Volume l. Ninth Edition. With 741 Illustrations and numerous Examples. 
1 . net. 

Volume II. Chiefly worked Examples. With 198 Illustrations, 711 Examples and 
Notes. 16g. net. 


MECHANICS FOR ENGINEERS. 
A Text-book of Intermediate Standard. By ARTHUR MORLEY, D.Sc., M.I. Mech. E. 
With 200 Diagrams and numerous Examples. Crown 8vo. 6s. 6d. net. 


APPLIED MECHANICS. 


Embracing Strength and Elasticity of Materials. Theory and Design of Structures, 
Theory of Machines and Hydraulics. A Text-book for Engineering Students. 


By DAVID ALLAN LOW (Wh. Sch.), M.I. Mech. E. 
With 850 Illustrations and 780 Exercises. 8vo. 12g. 6d. net. 


ELEMENTARY APPLIED MECHANICS. 


By ARTHUR MORLEY, D.8e, M.LMech.E., and WILLIAM INCHLEY, B.Sc.. 
A.M.LMech.E. With 285 Diag and us Examples. Orown 8vo. bs. net, 


MACHINE DESIGN, 
CONSTRUCTION AND DRAWING. 
By HENRY J. SPOONER, C.E., M.I. Mech. E., A.M. Inst. 0.E., ete. 
With 126 Tables and over 1,600 Figures. 
Sixth Edition, Revised and Enlarged. 


PRACTICAL GEOMETRY AND GRAPHICs. 


By DAVID ALLAN LOW (Whit. Sch.), M.I. Mech. E. 
With over 800 Illustrations and over 700 Exercises. 8vo. 





8vo. 21g. net. 


9s. net. 


HEAT ENGINES. 


Embracing the Theory, Construction, and Performance of Steam Boilers, Reciprocating 
Steam Enyines, Steam Turbines, and Internal Combustion Engines. 

A Text-book for Engineering Students. 

By DAVIv ALLAN LOW (Whit. Sch.), M.I. Mech. E. 

With 656 Illustrations and 315 Exercises. 8vo. 15s. net. 


STEAM TURBINES. 
By WILLIAM J, GOUDIE, D.Sc., M.I. Mech. E., Assoc. M. Inst. C.E. 
Second Edition. Rewritten and Enlarged. 
With 329 Illustrations and numerous Examples. 


THE THEORY OF HEAT ENGINES, 


By WILLIAM INCHLEY, B.Sc., A.M.1. Mech. E. 
Third Edition. With 246 Diagrams. 8vo. 12g. 6d. net. 


HEAT ENGINES, 
By WILLIAM RIPPER, C.H., D.Eng. (Sheffield), M.I.C.E., M.I, Mech. E. 
With 214 Illustrations, and an Appendix of Questions and Exercises. Crown 8vo. 


80s. net. 


8vo. 


4s. 








LONGMANS, GREEN & CO., LTD., 39, Paternoster Row, London, E.C. 4. 








SITUATIONS WANTED (continued) 


a 





Raith CTION ENGINEER 


an wens Y w Ds 





PRODUCTION SUPREINTENDEN 
Good organiser, used to modern Seales. 


Experienced in the manufacture of Auto 
mobiles, Steam Turbines, Oil Engines, Ele 
trical Plant, Iron and Non-ferrous Castings 
Jigs, and Tools, &c. 

Moderate salary and bonus on results. 











Address, 6860, The Engineer Office. 6860 ; 
GQ Tat CTURAL ENGINEER SEEKS CHAN» 
with prospects and responsibility ; expd. sive! 
work, reinforced concrete, building const., surveying, 
specifications and quantities.—Address, P1001. The 
Engineer Office. P1001 » 
WO ENGINEERS, with Large Experience jy 
manufacture, testing and maintenance of 
measuring instruments, DESIRE EMPLOYMENT 


with progressive firm; departmental management or 


maintenance.— Address, P981, 














With Illustrations. 8vo. 14g. net. The Engineer OBlice 
\ a : =—_ . ee Experic: ai 
WIRELESS PRINCIPLES AND PRACTICE. production expert, SEERS IMMEDIATE ENGA\ “ 
By L. S. PALMER M.Sc., Ph.D., F. Inst. P., A.M.T.E.E: | AD CAPACITY or as ASSISTANT te 
wed “ he MANAGER. General or commercial. Moder ite 
With Illustrations. Svo. 18g. net. terms.—Address, P959, The Engineer Office. P959 » 
RAUGHTSMAN 2. Grad. LE-E. (A.M.LE.1 
CIVIL ENGINEERING SPECIFICATIONS power “plauit lay-out Cxperienoe Tie deading works 
SENGAGED ; wd “ OTH 
AND QUANTITIES, | i Eusineer cite? NNN bo6 
RAUGHTSMAN, London, All-round Ruperience, 


I 


temperature, 
briquetting 
Eugineer Office 


including experimental and research work. Low 
activated, carbon, alluvial§mining, and 
Moderate salary.— Address, . The 

P9909 





MISCELLANEOUS 





“THE STORY FROM THE 
OTHER SIDE” 


(Certified Genuine by a Firm of well-known Chartered 
Accountants). 


Thie unique 44- booklet—prepared as a su 
ment to our well-known handbook “ EW 
OPPORTUNITIES ”’ the subject of Technical 


Training and Examination Coaching from an entirely 
new angle. It contains about 400 letters from 
Employers, Lecturers, Students, Professional Men and 
others, putting forward their points of view, and also 
contains the names of some 500 of our largest "Engineer- 

mploy ers who collaborate with us, or who endorse 
our Wo: 


“ THE STORY FROM THE OTHER SIDE,”’ couple! 
with “ENGINEERING OPPORTUNITIES,” makes 
most complete literature on modern Tochak al 

Training ever offered to the ambitious engineer. It 
= ample _— of the = position the Instit ute 
olds in Great tain and the Colonies. 


1928, 1929, 1930 SUCCESSES. 
In all Technical Examinations held Cues the past 


ee ae anita Se., A.M.I. Mech. E., 
A.M.LC.E., LE.E., &c., our students returned 
the tele aad of 

92-25% PASSES 

That is why we can guarantee 

“NO PASS—NO FEE”’ 

Send for our two handbooks to-day. They contain 
ktails of BSc... A.M.ILC.E. A.M.1. Mech. E., 
A.M.ILE.E., A.M. Struct. E., F.S.1., A.M.LA.E., 


G.P.0. (Eng. De aa C. and G.,’ and all other Technical 


Examina jutline Courses in branches of 
Mechanical, Electrical, Motor, Wireless, Aero- 
oa alkie in and give definite 


— of t the efficiency of our unique Ly 

ae. two quite ay 
writing, please state Subject, 5%, or Exam 
ot = f interest. 


BRITISH INSTITUTE OF ENGINEERING 








TECHNOLOGY, 
22, Shakespeare a 29-31, Oxford Street, 
W. 1. P955 1 
PATENTS 
7ING’S PATENT AGENCY, Ltd. (B. T. KING, 
Regd. Patent Agent, G.B., and Cap.). 


Advice handbook and consultations ‘oR’ Patents and 

Trade Marks FREE.—146a, Queen Victoria-street. 

London, E.C. 4. 45 years’ ref. "Phone: Central 0682. 
6266 # 


HE PROPRIETOR of BRITISH PATENT >. 
168,158, dated May 31, 1920, relating to “ 
Method or Process of Operating Augers,”’ is DESIR. 
OUS of ENTERING into ARRANGEMENTS by way 
of a LICENCE or otherwise on reasonable terms for the 
purpose of EXPLOITING the above patent and 
ensuring its practical working in Great Britain.—All 








inquiries to be addressed to B. SINGER, Steger 
Building, Chicago, Illinois. 68 
=> Ri ~~ of BRITISH PATENT N 
9,953, dated April 5, 1919, relating t 
Wels zhi Indicator for Weighing Scales," ia DESI! 


ou 8 of ENTERING into ARRANGEMENTS by way 
of a LICENCE or otherwise on reasonable terms for th« 
purpose of EXPLOITING the above patent and 
ensuring its practical working in Great Britain.—Al! 
inquiries to be addressed to B. SINGER, Steger 
Building, Chicago, Illinois. 6811 Hn 





f,HE PROPRIETORS of the BRITISH PATEN' 





a P48. ane, ae Soe is ae <! of Fists eae RED‘ 
of § 

ENTER into NEGOTIATIONS “i. ‘ rm ALE 
the PATENT or for the GRANT of LiceNCEs 
thereunder. 

Any inquiries to be addressed to C. and R., 24. 
Southampton-buildings, London, W.C. 2. 6846 

HE PROPRIETOR of BRITISH PATENT 

Nos. 217.554. dated June Lith, 1923, and 
246.118, dated January 18th, 1925, relating to 
“Improvements in c. Evolving Hydro- 


4 
carbons Pm caer *” and “* Impro n Rotary 
= ectively. is DESIROUS of of ENTERING 


‘urnaces 
into ARRANGEMEN by way of a LICENCE or 
otherwise on reasonable terms for the purpose of 
exploitin the above patents and ensuring their ex 


tical worki 
addres: 


in Great Britain.—All inquiries to 4 
sed to ; 


. SINGER, Steger Building, Citsse, I ‘. 





yt * PROPRIETOR of BRITISH PATENT No. 
275,091, for ** Improvements in Blow- off Devices 
for Steam Boilers,” is DESIROUS <. ENTERING 
into NEGOTIATIONS __ = or more firms in Grea‘ 
Britain for the PURPO of EXPLOITING oe 
above PATENT, either by the SALE os the PATEN 

H G eek of LICENCE 





TS or by the An 
LICENCES to MANUFACTURE os royalty 
Inquiries should be lipoma to Messrs. ABEL and 
TMRAY, 0. Sonth +. hea ileal _— a 





For continuation of Small Advertise- 
ments see page 4. 
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A Seven-Day Journal 


Wireless Communications for Africa. 


ORDERS have just been placed with the Marconi 
Company for a chain of wireless transmitting and 
receiving stations for a comprehensive system of 
wireless communication in Africa. The contracts have 
been placed by the Administrations of Uganda, 
Kenya Colony, Tanganyika, Northern Rhodesia, 
Southern Rhodesia, and the Union of South Africa, 
and the stations will be used for the operation of the 
new Cape to Cairo air route, as well as for general | 
communication. All the apparatus, which is to be 
manufactured at Chelmsford, will be of the latest | 
type for transmission and reception on medium and 
short-wave lengths. With the aid of the stations, 
which will enable aircraft in flight to keep in touch | 
with the ground during the course of their journey, 
the Trans-African aviation service will be made 
highly efficient and at the same time internal and | 
externa! communications will be greatly facilitated | 
throughout the continent. The Marconi Company is | 
also to be responsible for the aeroplane wireless 
equipment, which will operate on a wave length of 
900m. Inter-aerodrome communication will take 
place on short wave lengths. For general com- 
munications special wave lengths have been allotted 
to the stations at M’Pika, Broken Hill, Buluwayo, 
Salisbury, Germiston, and Victoria West. Five types 
of Marconi short wave transmitters are to be installed 
in the wireless stations, according to the class of 
service and wave length required in each instance. } 














The Holland-Amerika Liner “ Statendam ” | 
Refloated. 


THE 29,000-ton liner * Statendam,’’ the flagship 
of the Holland-Amerika Line, famous on account 
of her high-pressure turbine machinery, went aground 
at a point south-east of the West Brambles Buoy off 
Cowes at 8.30 p.m. on Saturday evening last, and was 
safely refloated at 7.30 p.m. on Monday, April 13th. 
After a delay of 51 hours, she left for New York at 
11.5 p.m. the same evening, an internal examination 
of her structure having indicated that no serious 
damage had sustained. When she grounded 
on the mudbank on Saturday evening the liner had 
just embarked her Southampton passengers, and 
after weighing anchor and completing her swinging 
manceuvres, was about to proceed down Channel. 
The assistance of tugs was at once sought and efforts 
to bring the ship into deep water again were unsuccess- 
fully made on Sunday and Monday. In the final 
attempt five British tugs and one German tug were 
employed, with an aggregate of about 10,000 horse- 
power, while, as the incoming tide covered the pro- 
pellers of the liner the tugs were assisted by the ship's 
In order to maintain an even keel 
necessary to empty certain of the ballast 
tanks and to discharge about 200 tons of fresh water, 
which had subsequently to be replaced by tanks of 
water brought from Southampton. Although the 
ship was less than 200 yards off her normal course, 
the bank of mud was such as to embed the whole 
length of the keel, giving a heavy suction effect. 
It may be recalled that the ‘“ Mauretania” was 
ashore 3} hours on February 18th at a point not far 
distant, while, as recorded in our last week’s issue, 
the “‘ Berengaria”’ went aground on the Boulder 
Bank, near the Nab Tower, on April 7th. The double 
tides at Southampton Water, while facilitating the 
easy movement of large ships, tend to cause the 
silting up and narrowing of existing channels and the 
formation of new mudbanks. Information as to the 
proximity of such new banks is made available to 
pilots by Trinity House, but the increasing number 
of larger ships demands an even greater care in the 
maintenance of approach channels and of safe grounds 
for anchoring and swinging. . 


been 





own engines 





it was 


Scotswood Suspension Bridge. 


Last Sunday, April 12th, was the centenary of the 
opening of one of the oldest suspension bridges in 
this country. The Scotswood suspension bridge over 
the Tyne, to which we refer, was opened on that date 
in 1831, “‘ by a procession consisting of the Architect 
of the Bridge (Mr. Green) on horseback, the Mayor 
of Newcastle in a carriage and four, the Sheriff of 
Northumberland in a carriage and four, and eight 
other carriages and four, the Royal Mail with a flag 
flying, a long train of carriages (80 or 90), and the 
rear was closed by a great number of gentlemen on 
horseback.”” We quote from a contemporary account. 
Some doubt appears to have been felt at first as to 
the strength of the bridge, but “ the crowds of people 
who had been previously assembled at each end 
rushed with thoughtless impetuosity on to the bridge, 
in the centre of which they were soon collected into 
so dense a mass as to be incapable of moving and 
putting the bridge to a trial much more severe than 
in ordinary circumstances it can ever be exposed to 
again. Not fewer than 3000 persons could be collected 
between the points of suspension of the bridge, 
making, with those of the two ends, a crowd of 





between 5 and 6000 persons, affording full practicable 





evidence of a fact which had before been ascer- 
tained by calculation that the bridge is fully equal to 
the sustenance of any moving weight which under 
any combination of circumstances it is possible to 
place upon it.’’ Dorman, Long and Co. has recently 
been awarded the contract for widening the bridge, 
which has a roadway I17ft. wide and one footway 
5ft. wide. The main span is 350ft. and each shore 
span 160ft. long. As reconstructed, the roadway will 
be made 19ft. 6in. wide and two footways, each 6ft. 
wide, will be cantilevered out. The main plate link 
members of the original bridge will be replaced by six 
steel wire cables, cut from the original cables used for 
the erection of the Sydney Harbour Bridge. 


Important Canal Link. 


AN agreement has been reached between the Grand 
Union Canal Company and the Oxford Canal Naviga- 
tion Company which will make the former company’s 
£1,000,000 improvement scheme effective throughout 
the whole length of its waterway. The 5} miles 
between Braunston and Napton Junction, belonging 
to the Oxford Company, is an important link in the 
Grand Union’s system, which is now about 280 
miles in extent, and connects London with the Trent. 
The improvements scheme includes the widening and 
deepening of the main trunk route through the 
Midlands to make it navigable for boats of 12ft. 6in. 
beam, and eventually of 14ft. beam, and the Oxford 
Company has now consented to a scheme for a similar 
widening and deepening of its section. At a meeting 
of the Oxford Canal Navigation shareholders, Mr. 
F. J. Parsons, the chairman, announced the terms 
of the agreement between the two concerns. What- 
ever the tonnage passing through the canal, the Oxford 
company was to receive £900 a year. For any excess 


| tonnage over 82,500 tons a year 24d. a ton would be 
| received, until the tonnage reached 105,000. 


For 
any excess above that figure 2d. a ton, and when 


| 150,000 tons was reached 1d. a ton would be taken. 


The Grand Union Canal Company had also agreed 
to maintain the 5}-mile length of waterway and to 
pay all legal and Parliamentary costs. 


Standardisation in Industry. 


On Wednesday, April 15th, a conference was held 
at the Institution of Civil Engineers. It was con- 
vened by the British Engineering Standards Associa- 
tion with the object of taking another step towards 
putting into action the resolution of the Imperial 
Conference in favour of the co-ordination of the 
standardisation of manufactures. It will be remem- 
bered that in order to bring about standardisation 
more easily a proposal has been made that four divi- 
sional councils, representing engineering, chemistry, 
the building industry, and textiles respectively, should 
be set up. Two of these councils, those for engineer- 
ing and chemistry, are already in process of forma- 
tion. If the proposal is carried out, the British 
Engineering Standards Association will become the 
central co-ordinating institution, and in consequence 
that body is petitioning for a supplementary charter 
which will allow it to use a name more expressive of 
its new position and giving it new powers. The name 
proposed is the British Industrial Standards Associa- 
tion. The conference on April 15th, over which Mr. 
E. J. Elford, Borough Engineer and Surveyor of 
Wandsworth, presided, was attended by about 150 
persons representing various bodies interested in the 
building trades. The advantages of consolidating 
standardisation in the building industry by agreement 
on the part of all those concerned was discussed, and 
the conference formed itself into a provisional organisa- 
tion to act as one of the Divisional Councils referred to. 


Engineering Trade Prospects in China. 


Ly a report prepared by the Commercial Counsellor 
at Shanghai and recently issued by the Department 
of Overseas Trade, reference is made to the favourable 
prospects offered in South China for British machinery 
and electrical and engineering supplies. Both in 
Hong Kong and Canton the necessity for the develop- 
ment of Chinese industry is becoming increasingly 
recognised, and hopes are expressed that British 
assistance will be forthcoming, in the form of the 
supply of machinery on terms of extended credit. 
Among other schemes, the establishment of factories 
for the manufacture of artificial silk and cotton 
thread are being considered. Apart from these 
private enterprises, which are favoured by tariff 
conditions, municipal improvements, railway and 
road construction schemes, conservancy works, 
water supply and electric power schemes, are now 
receiving renewed attention, while the resumption 
of work on the southern section of the Hankow- 
Canton Railway has recently drawn attention to 
the possible development of mining areas which 
hitherto had no transport facilities. One of the 
most important schemes is that for the construction 
of a large hydro-electric power station at Yingtak, 
about 100 miles from Canton, at an estimated cost 
of about two million pounds. In all these industrial 
schemes the great difficulty is, undoubtedly, the 
financial one, as, in view of the present exchange 
position, neither the Government nor private interests 
can find the capital required for the purchase of 
expensive imported machinery. If business is to 


be done, it, therefore, must be carried out on the 





deferred payment system. The demand for machinery 
certainly does exist, and in some cases the financial 
difficulties may not, it is regarded, be insurmountable. 
All things being considered, it is felt that the South 
China market deserves more attention than it 
at present receiving from manufacturers of British 
machinery. 


1s 


The Television Exhibition. 


On Wednesday last, the Television Society held 
its third annual exhibition at University College, 
London. The number of exhibits showed a large 
increase on -those of last year and occupied nearly 
twice the previous amount of floor space. With 
the exception of the exhibits of the Gramophone 
Company and the General Electric Company’s 
research laboratories, everything shown represented 
the work of amateurs. A complete transmitting 
plant was on view and a number of vision receivers, 
some of which were of the commercial disc type, 
whilst others consisted of a drum carrying mirrors 
and a spot neon lamp. Most of the exhibits made 
by members of the Society were entered in the 
competition for the Tuke Cup, which is awarded 
annually for the most meritorious exhibit in relation 
to television. New wet and dry type cuprous-oxide 
photo cells were shown for the first time. An exhibit 
of historical interest was a receiving set shown by 
Mr. Walker, on which the first moving image broad- 
cast in America was received in this country. Among 
other things the Gramophone Company was showing 
a new caesium vacuum photo-cell, operated by light 
from an arc lamp. The cell was shown working a 
relay direct without any intermediate ampli- 
fication, and a second relay started and stopped an 
electric motor when the lamp was switched on and 
off. Altogether the exhibition was of considerable 
interest and indicated clearly the trend of develop- 
ment in television towards the large screen with 
projection methods for showing the picture to a 
large audience. While all the television demonstra- 
tions we have seen leave much to be desired, there 
is no doubt that the existing difficulties will ultimately 
be overcome and that television will be added to other 
forms of public entertainment. 


The Future of North-East Coast Industry. 


At the request of the Government, Professor H. 
M. Hallsworth, the head of the Department of 
Economics at Armstrong College, Newcastle-upon- 
Tyne, together with his two assistants, Mr. E. D. 
McCallum and Mr. E. Allen, to carry out an 
economic survey of the industries of the North-East 
Coast The area to be considered will embrace the 
whole of Northumberland and Durham, and that 
part of Yorkshire, including Middlesbrough, which 
completes the industrial unit. The purpose of 
the inquiry to ascertain whether the existing 
industries in the area are ever again likely to employ 
the amount of labour which they employed in the 
past and which is still available. If not, inquiry is 
to be made as to what are the needs and possibilities 
of establishing new industries which may absorb 
the surplus labour. Each industry is to be con 
sidered separately, and the adaptability of both 
unskilled men and craftsmen is to be fully taken 
into account. The existing organisations of employers 
and employed are to be utilised, and both the 
Newcastle Chamber of Commerce and the Tyneside 
Industrial Development Conference have promised 
their full co-operation in the work. The investigation 
is to begin almost at once, and it is hoped that Pro- 
fessor Hallsworth will, before the end of the year, 
be in a position to present his report to the Council 
of Armstrong College, which has been officially 
entrusted with the work. The report will also be 
submitted for the consideration of the Government's 
economic and industrial advisers. 


1s 
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A New Broadcasting Station. 


THE new Moorside Edge regional broadcasting 
station, which has been designed to give an efficient 
service to a large area, including the important 
industrial cities and towns of Lancashire and York- 
shire, is shortly to be put into operation. Already 
test transmissions have shown that the selected site 
at Slaithwaite, near Huddersfield, 1100ft. above sea 
level, is satisfactory, for letters sent by listeners 
during those transmissions have almost invariably 
praised the new service. The regional transmissions 
will be on a wave length of 479 m., and at a later date 
National programme transmissions will be made on 
the 301 m. wave length. Work was started on the 
moorland site of about two acres in November, 1929 
and so far as the North Regional Station is concerned, 
everything is now ready for service. As two aerials 
are required, one for the Regional and the other for 
National transmissions, three masts have been erected 
for supporting the aerials at three points. The height 
of the masts is 500ft., and they form a right-angled 
triangle, the distance between adjacent masts being 
600ft. Special cables have been laid to bring in the 
land line transmissions from the studios in Manchester, 
Leeds, Newcastle, Glasgow, &c. For generating 
power four six-cylinder Ruston airless injection oil 
engines with an aggregate output of 1380 brake 
horse-power have been installed. A chloride battery 
has also been provided for lighting and standby use. 
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Buenos Aires Trade Exhibition. 
No. VI.* 


Ransomes, Srmms AND JEFFERIES, LTD. 


THE firm of Ransomes, Sims and Jefferies, Ltd., of 
Ipswich, is confining itself to a purely agricultural 
Ploughs, cultivators and harrows are shown, 


exhibit 


is 7in., the stroke l4in., and the speed 375 r.p.m. 
The girder type bed and totally enclosed crank pit 
cover may be noted, also the neat arrangement of the 
fuel pump and governor at the side of the engine at 
the end of the lay shaft. The atomiser passes through 
the water jacket to the combustion chamber, the 
surface of which is entirely water cooled, and is 
designed to give a very fine spray. No preheating is 
required and the engine is started up on compressed 





Fic. 54—MAIZE SHELLER—RANSOMES, SIMS AND 


besides a large selection of lawn mowers, including 
hand, horse-drawn and power-driven machines. 
In the photograph we reproduce in Fig. 54, a 48in. 
by 54in. maize sheller is shown. This machine has been 
designed on well-tried principles, and attention has 
been directed to obtaining portability and economy 
of power. The makers state that under adverse 
conditions, with a damp and tough crop, a tractor 
of 27 to 30 B.H.P. has ample power to drive the 
machine to give full output. The helice and cage 
lie along the length of the machine, so that economy 
of space may be effected and the driving unit can 
operate from a position at right angles to the line of 
feed, where it is well out of the way. The cleaning 
fan is very powerful and, in addition to the usual 
blast under the sieve, a second blast is directed 
under the caving riddle with the object of pre- 
venting any possibility of choking by silk or corn 
fibre. The cob and refuse blower is sufficiently power- 
ful to blow the shelled cobs and refuse to a convenient 
distance from the machine, and the feeding elevator 
is of large capactiy and arranged in such a way that 
the feeding hopper is as far away from the shelled 
cobs as possible. The corn elevator is fitted on the 
side opposite the refuse fan and special facilities are 
incorporated for rapid removal of the sacks. Besides 
this machine three other maize shellers of various 
sizes are shown. 


La firma de Ransomes, Sims & Jefferies, Ltda., de 
Ipswich, se limita a exponer artefactos para agricul- 
tura solamente. Arados, cultivadores y rastras 
estaran a la vista, a parte de una coleccién de corta- 
dores de césped, incluidos algunos movidos a mano, 
por caballos, o por motores. En la fotografia que 
reproducimos en la figura 54, se vera un deschalador 
de maiz de 48” por 54” (1,22 metros por 1,37 metros). 
Esta maquina ha sido proyectada basada en prin- 
cipios bién probados, prestandose debida atencién a 
las condiciones de facilidad de transporte y economia 
de fuerza. Los fabricantes aseguran que en con- 
diciones adversas, con una cosecha hiimeda y recia, 
un tractor de 27 a 30 H.P. tiene fuerza amplia para 
mover la maquina y obtener todo el rendimiento. 
La hélice y jaula van a lo largo de la méquina, de 
modo que se economiza espacio y el grupo tractor 
puede operar en una posicién en angulo recto con la 
linea de alimentacién, en la que esta fuera de estorbo. 
E] ventilador para limpieza es muy poderoso, y a mas 
del soplo fuerte bajo el cernidor, un chorro de aire 
secundario se manda a la criba de abajo para evitar el 
que se atasque con la barba o la fibra del maiz. 
El soplador para los marlos y polvos es suficiente- 
mente poderoso para impeler los marlos pelados y 
demas basura a bastante distancia de la maquina, 
y el elevador de alimentar es de bastante capacidad 
y arreglado de tal manera que la embocadura de carga 
esté tan lejos de los marlos pelados como sea posible. 
EI elevador de espigas va en el lado opuesto al del 
ventilador para la basura y hay facilidad para retirar 
las bolsas rapidamente. Ademds se expone otros 
tres deschaladores de varios tamafios. 


NATIONAL GaS ENGINE Company, LTD. 


A compact lighting set comprising a 17 B.H.P. 
National cold-starting oil engine coupled by a 
**Texrope’’ drive to a 10-kW dynamo by the Electric 
Construction Company, Ltd., is shown by the National 
Gas Engine Company, Ltd., of Ashton-under-Lyne. A 
view of the set is given in Fig. 56. The cylinder bore 


* No. V. appeared April 10th. 


JEFFERIES 


air and can be placed on load within two minutes of 
starting. A wide variety of fuels can be employed. The 
standard type of National cold-starting heavy oil engine 

















Fic. 55—6 B.H.P. PETROL -PARAFFIN ENGINE AND 
PUuUMP— NATIONAL 


is represented by a single-cylinder engine with a maxi- 
mum output of 34 B.H.P. at 260 r.p.m. and a cylinder 
bore of 10in. with a stroke of 18in. It is representative 


““V” type petrol-paraffin engine, one of which is 
shown in Fig. 55 coupled direct to a 3in. National. 
Wallwin non-chokeable pump. The engine is totall, 
enclosed, and has a 4in. by 5hin. cylinder for a designed 
output between 3} and 6 B.H.P. at speeds from 650 
to 1000 r.p.m. It starts up on petrol and can be put 
on to paraffin a few minutes later. Magneto ignition 
is employed. A larger type of engine has a designed 
output of 10 B.H.P. on petrol and 9 B.H.P. on 
paraffin. Tank cooling is usually preferred, but 
where necessary hopper cooling can be used for 
the smaller size of engine. In the engine exhibited- 
see Fig. C36—there is a fan-cooled radiator, and the 
non-chokeable pump is furnished with a priming pump 
and a non-return valve. The whole unit is con- 
veniently arranged for transport by mounting on a 
four-wheel trolley. 

The demand which has recently arisen for a smal! 
non-chokeable pump capable of dealing with liquids 
containing stringy and other solid matter has been 
met by the introduction of a lin. National-Wallwin 
pump, the maximum output of which is 1500 
gallons of clear water against a head of 50ft. at a 
speed of 2000 r.p.m., the power required being 
approximately 1 H.P. At lower speeds and when 
dealing with solid matter the output is reduced 
accordingly. Examples of this pump are shown. 
In many large buildings now being erected in various 
cities with basement lavatories this size of pump 
is being used with success for delivering the sewage 
from the building into the sewers under the street. 


Un juego compacto de alumbrado que comprende 
un motor de 17 caballos National, de aceite crudo, de 
arranque en frio, acoplado por medio de una trans- 
misién ‘‘ Texrope”’ a un dinamo de 10 kW de la 
Electric Construction Company, Ltd., esté expuesto 
por la National Gas Engine Company, Ltd., de Ashton 
under-Lyne. Una vista del conjunto esta dada por 
la figura 56. El alma del cilindro es de 7” (177,8 mm.) 
la carrera es de 14” (355,6 mm.) y la velocidad 375 
revoluciones por minuto. La base tipo con vigas y 
la caja del cigiiefial totalmente cerrada merecen 
notarse, asi como el arreglo de la bomba de com- 
bustible y regulador al lado del motor al extremo 
del eje. El pulverizador o atomizador pasa a través 
de la camisa de refrigeracién a la cAmara de combus- 
tién, cuya superficie esta toda enfriada por agua, 
y esté calculado para dar un rocio muy dividido 
No se necesita calentamiento previo y el motor 
arranca por aire comprimido y puede trabajar con 
carga dentro de dos minutos de arrancar. Se puede 
usar una gran variedad de petréleos. El tipo normal 
de motor National de aceites pesados para arranque 
en frio va representado por un motor de un cilindro 
con un rendimiento méximo de 34 caballos a 260) 
revoluciones por minuto y un didmetro de cilindro 
de 254 mm. con una carrera de 457,2 mm. Repre- 
senta un surtido de motores que comprende tipos de 
12 hasta de 260 revoluciones por minuto construidos 
en unidades de uno y de doce cilindros. 

Un modelo mas pequefio de motor vertical es el 
National tipo “V’’ para kerosene, uno de los cuales 
se ve en la figura 55 acoplado directamnete a una 
bomba que no se obstruye de 3” (76,2 mm.) National- 
Wallwin. El motor esta totalmente cerrado, y tiene 
un cilindro de 4” por 5}” (101,6 por 139,7mm.) para un 
rinde calculado entre 3} y 6 caballos a velocidades de 
650 a 100 revoluciones por minuto. Arranca a nafta y 
se puede cambiar a kerosene pocos minutos después. 
Se emplea ignicién por magneto. Un modelo mayor 
tiene un rendimiento calculado de 10 caballos con 
nafta y de 9 caballos con kerosene. Se prefiere usar 














Fic. 56—17 B.H.P. 


of a range of engines embracing sizes from 12 up 
to 260 r.p.m., which are built in single and twin- 
cylinder units. 

A smaller type of vertical engine is the National 





COLD-STARTING OIL ENGINE—NATIONAL 


refrigeracién con tanque, pero para los modelos mas 
chicos se puede usar el depésito que rodea al cilindro. 
En el motor que expone, véase figura C36, se tiene 
un ventilador de aletas y radiador, y la bomba 
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intapable lleva adjunta una bomba para cebarla 
y una vdlvula de retencién. El conjunto esté 
arreglado convenientemente para transporte sobre 
una zorra de cuatro ruedas. La gran demanda que 
existe actualmente de una bomba pequefia que no 
se obstruya y sea capaz de trabajar con liquidos que 
contengan materias fibrosas u otras materias sélidas 
ha sido resuelta por la introducién de la bomba de 
25,4 mm. National-Wallwin, cuyo rendimiento 
maximo es de 1500 galones por hora (6815 litros) de 
agua clara a una altura de 50’ (15,25 metros) a una 
velocidad de 2000 revoluciones por minuto, la fuerza 
necesaria es de 1 caballo aproximadamente. A 
velocidades mas bajas y cuando se trabaja con 
materia sdlida el rinde se recduce en proporcién. 
Se muestra algunos modelos de esta bomba. En 
muchos edificios grandes que se esté construyendo 
ahora en varias ciudades, con lavatorios excusados 
en los sétanos, este tamafio de bomba se usa con 
éxito para descargar el material del edificio a la cloaca 
bajo la calle. 


Ruston anp Hornssy, Lop. 


A comprehensive display of oil engines and pumps 
has been arranged by Ruston and Hornsby, Ltd., 
of Lincoln. Among the horizontal engines we have 


horizontales hemos elegido para muestra el de 28 
caballos a 320 revoluciones por minuto, que se ve en 
la figura 57. Este motor representa la experiencia 
mas avanzada en arranque en frio para maéquinas 
horizontales de petréleo y comprende varios detalles 
nuevos. La camisa del cilindro tiene una tapa de 
sacar, que facilita la limpieza de los espacios de 
agua, mientras que los prisioneros de la culata del 
cilindro sobresalen de la tapa, permitiendo asi el 
ajuste parejo de las tuercas. La bomba de combustible 
y el pulverizador son del modelo patentado por la 
casa, y un calentador de combustible trabaja com- 
binado con el escape en el caso de aceites muy espesos. 
El regulador y la bomba de petréleo, con el mecanismo 
de control con vdvula vertedera van fijados 
convenientemente al lado de el motor, y todos los 
engranages funcionan en un bajio de aceite. Nuestra 
figura muestra claramente lo bién encerrada que 
esta la caja del cigiiefial y el disefio neto en general 
de esta série de méquinas, las que estan hechas en 
unidades de 10 a 66 caballos de fuerza con cilindros 
sencillos, y de 76 a 132 caballos con cilindros dobles. 
Otro ejemplo mas de este tipo de motor es el 
tamafio de 10 HP., que también esté expuesto en el 
escaparate. 

Los motores Ruston del tipo vertical, que abarcan 


de inyeccién sin aire de Ruston-Hornsby. Estas 
maéquinas estén hechas en un modelo tamdem de 
6} toneladas de peso, y cinco modelos de tres ruedas, 
de pesos de 7, 84, 10}, 12}, y 14} toneladas respec- 
tivamente. 


Perrers, Lrp. 


Besides aircraft, a description of which will be found 
in our issue of March 20th, Petters, Ltd., of Yeovil, is 
showing a number of oil engines. The largest, which 
we illustrate in Fig. 59, is an 80 B.H.P. twin- 
cylinder airless-injection engine, working on the two- 
stroke cycle. At the Exhibition the engine is shown 
direct-coupled to a 47-kW, 460-volt, D.C., three-line 
compound-wound, single-bearing generator. It runs 
at 330 r.p.m. normally, but this speed can be raised 
when required to 450 r.p.m., when the power will be 
increased to 96 B.H.P. The dimensions of the engine 
are :—Length, 10ft.; width, 5ft. 6in.; height, 6ft.; 
and it weighs 7 tons. The cyclic variation is 1 in 
250. The makers claim that the engine and generator 
shown can produce electric power at a cost of about 
$d. per unit. 

In Fig. 60 we reproduce a photograph of a 
5 B.H.P. single-cylinder, two-stroke engine, with 
magneto ignition, for use with petrol or paraffin as a 




















Fic. 57—28 B.H.P. COLD-STARTING Ol ENGINE—RUSTON 


chosen for illustration the 28 B.H.P., 320 r.p.m. unit, 
shown in Fig. 57. This engine represents the 
firm’s latest practice in co!ld-starting, horizontal oil 
engines, and embodies several new features. The 
cylinder jacket is fitted with a removable cover, 
facilitating the easy cleaning of the water spaces, 
while all the cylinder head studs are brought through 
to the face of the head, so that the nuts can easily 
be tightened and followed up. The fuel pump and 
the atomiser are of the firm’s patented type, and an 
oil fuel heater alongside the exhaust pipe for use 
with thick oils is provided. The governor and fuel 
pump, with the spill valve control mechanism, are 
conveniently arranged at the side of the engine, and 
all gears run in oil baths. Our illustration clearly 
indicates the well-enclosed crank pit and the general 
neat design of this series of engines, which are made 
in units from 10 to 66 B.H.P. with single cylinders 
and from 76 to 132 B.H.P. with double cylinders. 
A further example of this type of engine is the 
10 B.H.P. size, also shown on the stand. 

The vertical type Ruston engines, which embrace 
outputs from 45 up to 840 B.H.P. in two to 
six cylinders, with increased powers when super- 
charged, are represented by two engines, one of 45 
B.H.P., with twin-cylinders, and a similar three- 
cylinder engine of 67 B.H.P. In Fig. 58 we show a 
six-cylinder, high-speed Ruston engine of the totally 
enclosed, vertical type, which is direct-coupled to a 
G.E.C. generator. The engraving shows the com- 
pletely enclosed valve gear and the fuel pump and 
governor units, also the large inspection doors, which 
give access to the running parts. This type of engine 
is manufactured in four sizes, with outputs of 32 
to 96 B.H.P. at 900 r.p.m., and with two to six 
cylinders. These engines may be supplied with an 
under-base, as shown, or with a bed-plate suitable 
for mounting upon raised bearers. 

The other exhibits of the firm include centrifugal 
pumps and high-lift pumps for contractors’ work, 
also an example of the Ruston patented ‘“‘ Thermax ”’ 
vertical type boiler, the cross-tube arrangement of 
which is claimed by the makers to enable an increased 
evaporation of 30 to 40 per cent. over that of other | 
boilers of similar size to be obtained. Another | 
interesting exhibit is the firm’s crude-oil road roller, | 
employing the latest design of Ruston-Hornsby | 
high-speed airless injection engine. These machines 
are made in one tandem design of 6} tons weight, 
and five three-wheel designs, with weights of 7, 8}, 
10}, 12} and 14} tons respectively. 








Un despliegue completo de motores de petréleo | 
y de bombas es el dispuesto por la firma Ruston & | 
Hornsby, Ltda., de Lincoln. Entre los motores 





|miten el acceso a todas las partes méviles. 


potencias de 45 hasta 840 caballos, de dos hasta 
seis cilindros, con potencia aumentada cuando se 
usa sobrealimentadores, estan representados por dos 
motores, uno de 45 HP. con cilindros gemelos, y 
otro similar de tres cilindros de 67 caballos de fuerza 
ingleses. En la figura 58 mostramos un seis 
cilindros de alta velocidad de Ruston, del tipo com- 
pletamente cerrado, vertical, acoplado directamente 
a un generador G.E.C. El grabado permite ver el 
mecanismo de valvulas completamente protegido 
y los grupos de la bomba de petréleo y del regulador, 
asi como las bocas de inspeccién amplias, que per- 
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Fic. 58-80 B.H.P. Om ENGINE-—-PETTERS 


Este 
tipo de motor va fabricado en cuatro tamafios, con 
potencias de 32 a 96 caballos a 900 revoluciones por 
minuto, y de uno a seis cilindros. Estos motores 
se entregan con un asiento como el de la figura, o 
con una placa de base para fijarla en largueros 
elevados. 

Los otros articulos expuestos por la firma incluyen 
bombas centrifugas y bombas para montacargas 
altos para contratistas de obras, y también un 
ejemplar de la caldera patentada de Ruston 
‘“* Thermax ” vertical, cuyo arreglo de tubos cruzadvs 
es recomendado por los fabricantes como capaz 
de producir una evaporacién mayor en un 30 a 40% 
que la que producen calderas de tamafio semejante. 
Otro renglén de interés es el pisén aplanador para 
calles, de petréleo crudo, hecho por la firma, que 
emplea el ultimo disefio de motor de alta velocidad 


Fic. 58—S1x - CYLINDER 


HIGH-SPEED O11 ENGINE—-RUSTON 


fuel. It will be seen that it is tank cooled. The one 
shown is the largest of a range of engines known as 
the “ Universal,”” which are made in powers from 
1} to 5 B.H.P., and are. intended for small lighting 
plants, for driving small pumps, or producing power 
for any uses in the home, the factory, or the shop. 





A mas de aparatos para volar, de los cuales dimos 
una descripcién en nuestra edicién de marzo 20 
los sefiores Petters, Ltda., de Yeovil, exponen un 
numero de motores de petréleo. El mas grande, que 
mostramos en la figura 59, es uno de 80 caballos 
de cilindros gemelos con inyecci6én sin aire, que opera 
en dos tiempos. En la Exposicién el motor esta 

















Fic. 60—5 B.H.P. PETROL OR PARAFFIN ENGINE— 
PETTERS 


acoplado directamente a un generador de 47-kW de 
460 voltios, corriente continua, compound, para tres 
hilos, de un solo conjinete. Gira a 330 revoluciones 
por minuto normalmente, pero esta velocidad puede 
ser aumentada en caso necesario hasta 450 r.p.m., 
en que el poder aumentaré a 96 caballos. Las medidas 
de la mAquina son :—Largo, 10 piés (3,05 metros), 
anchura, 5’ 6” (1,676 m.); altura, 1,829 (6); y 


pesa 7 toneladas. La variacién ciclica es de | en 
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250. Los fabricantes dicen que el motor y generador | 
expuestos pueden producir energia eléctrica a un 
costo de cerca de 1/3 de penique por unidad. En la 
figura B30 reproducimos una fotografia de un motor 
de un cilindro de 5 caballos, de dos tiempos, con 
encendido por magneto, para usar con nafta o kero- 
sene, como combustible. Se observaré que esta 
enfriado por tanque. El que se expone es el motor 
mas grande del surtido de motores llamados “ Uni- 
versal ’’ que se fabrican para potencias de 1} hasta 
5 caballos y estan destinados a mover pequefias 


instalaciones para luz, o para bombas pequefias, o | 


para producir fuerza motriz para cualquier uso 
doméstico, en el taller o en la fabrica. 


ALFRED HERBERT, LTD. 


To give some idea of the range of work that can 
be done on its machines, Alfred Herbert, Ltd., of 
Coventry, is showing samples of work machined on 
capstan lathes, combination turret lathes, auto 
lathes, and drilling machines. These are displayed in 
a large show case. An exhibit which is certain to 
attract considerable interest is a No. 6 Atritor unit 
coal-pulverising machine. It has a capacity of 500 Ib. 
of coal pulverised per hour and is driven by a 12 H.P. 
motor. Seven sizes of Atritor machines are made, 
the largest having a capacity of 10,000 Ib. per hour. 
Smaller sizes can be used for firing metallurgical 
furnaces. The drawing, Fig. 62, shows a No. 6 
Atritor applied to a continuous billet heating furnace. 
The makers claim that a furnace fired in this way 
effects very considerable savings over one fired in 
any other, whether oil, gas, or hand-fired coal is 
used, and they give the working cost of a furnace, as 
shown in the drawing, as Is. 64d. per ton of steel 
heated. 

Another exhibit of considerable interest is shown 
in Fig. 61. This is an air-operated chuck. Referring 
to the drawing, movement of a foot-operated valve 
allows air from a compressor at 80 lb. per square inch to 
enter the inlet A and pass into the front of the cylinder 
B, forcing back the piston C. The piston-rod D and 
its extension E operate the levers F,, closing the chuck 
jaws. When the pedal is again depressed air is 
allowed to enter at G, and passing behind the piston 
reverses the motion and opens the chuck jaws. For 
dealing with fragile castings a reducing valve is 
supplied to regulate the pressure on the chuck jaws. 
This valve also maintains the pressure on the jaws 
should the main supply fail. The jaws have a move- 
ment of about fin. 

The packing in the piston can be expanded to pre- 
vent any air leaks by removing the plug H by means 
of the special key J, reversing the key, and engaging the 
small pinion with an internal gear on the piston. 
The four packings on the end of the piston-rod are 
tightened by slacking the grub screws L and ly, 
and tightening the nuts M and M,, subsequently re- 
tightening the grub screws. The chuck is easily and 
rapidly dismantled or assembled, and proper adjust- 
ment of the extension rod E is easily obtained by 
removing the bush R, slacking the nut P, and turning 
the rod E by means of a screw-driver until the front 
of the chuck sleeve stands !/,,in. below the face of the 
chuck. The chuck illustrated is supplied for No. 9 


Otro objeto de mucho interés se ve en la figura 61. | is extremely light and rigid. All parts are micro- 


Es un mandril garra acccionado por aire. 


Refirién- | scopically examined and the magnet is well aged and 


|donos al grabado, el movimiento de una valvula | thoroughly tested before use. Owing to,the light 


actuada por pedal permite el paso de aire de un 
compresor a 80 libras por pulgada cuadrada (36,288 kg. | 


por 6,452 cm*). a una entrada A y de aqui pasar | 


al frente del cilindro B, forzando hacia atraés al pistén 
C. El vastago D del pistén y su prolongacién E 
actiia sobre las palancas F, cerrando las quijadas 
del mandril. Cuando se pisa de nuevo el pedal, el 
aire entra en G, y pasando detras del pistén invierte 
el movimiento y abre las garras del mandril. Para 
trabajar con piezas fragiles de fundicién, se provée 
de una valvula de reduccién para regular la presién 
en las quijadas. Esta vadlvula mantiene también 
la presién en las garras en el caso de fallar la fuente 
de presién. Las quijadas tienen un movimiento de 
cerca de jin. (19 mm.). La empaquetadura del pistén 
puede expandirse para evitar pérdidas de aire re- 
moviendo el tap6n H con la llave especial J e invirtién- 
dola, engranando el pifioncito con un engranage 
interno en el pistén. Las cuatro empaquetaduras 
que hay al final del vastago del pistén se ajustan 





Cou! Bunker 
s 


moving system, the wear on the pivots and jewels 
is said to be negligible, and this, combined with the 
strong magnetic field and high controlling force, 
renders the instruments extremely dead beat and 
quick in action. All parts are made to gauge and are 
interchangeable. 

The thermo-couples exhibited are largely employed 
in connection with moving coil indicating instruments 


|for the measurement of current in high-frequency 


circuits, and for many other purposes. They are 


| made in two types, the vacuum type for ranges up 


to 1 ampére, and the air type for higher ranges up 
to 10 ampéres. The vacuum thermo-couple has a 
“heater” of fine wire to the centre of which a 
thermal-junction, or “ couple,’ formed of two wires 
of dissimilar metals, is attached. The complete 
element is contained in a small evacuated glass bulb, 
from which the four connections are brought out. 
When current is passed through the heater, the result 
ing rise in temperature sets up in the couple a corres- 


















Atritor & Motor 





FiG. 62—ATRITOR APPLIED TO CONTINUOUS 


aflojando los tornillos L y ly, y ajustando las) 
tuercas M y M,, y reajustando después los tornillos. 
El mandril se desarma o arma facilmente, y 
se obtiene un ajuste exacto de la prolonga- 
cién E sacando el buje R, aflojando la tuerca P, 


_y haciendo girar el vastago E por medio de un destor- 


nillador hasta que el frente de la luneta del mandril 
esté a 3/,,” (ap. 0,4 mm.) bajo la cara del mandril. 
El mandril que describimos es el suministrado para 
tornos No. 9 y las quijadas son las mismas que se 
usan en el mandril concéntrico Coventry. 


Euxuiotr Brotruers (Lonpon), Lrp. 


Various forms of moving iron, moving coil and 
dynamometer type indicating and recording A.C. 
and D.C. instruments, “‘ miniature ’’ moving iron and 
moving coil instruments, testing sets, thermo instru- 
ments, vacuum and air-type thermo-couples, single 
and multiple-range current transformers, a new form 
of Wheatstone Bridge, galvanometers and telegraph 
apparatus, are exhibited by Elliott Brothers (London), 
Ltd., of Century Works, Lewisham, London, 8.E. 13. 

The new Wheatstone Bridge is a compact form of 
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Fic. 61-—SECTION THROUGH AIR-OPERATED CHUCK—HERBERT. 


lathes and the jaws are the same as those used on the 
Coventry concentric chuck. 





Para dar una idea de la variedad de trabajo que 
puede hacerse con estas m&quinas, los sefiores Alfred 
Herbert y Ltda., 


de Coventry, exponen algunos | 


ejemplares del trabajo hecho en tornos comunes, | 


tornos de revolver, tornos autométicos, y perfora- 
doras. Estan estas en el escaparate grande. Un 
objeto que llamara seguramente la atencién, es una 
unidad No. 6 Atritor de m&quina para pulverizar 
carb6n. Tiene una capacidad de 500 libras (227 kilos.) 
de carb6n pulverizado por hora y esté movida por un 
motor de 12 caballos. Se fabrica siete tamafios de 


maquinas Atritor, teniendo la mas grande una capa- | 
Los | 
pequefios pueden usarse en alimentar | 


cidad de 10,000 libras por hora (4536 kilos.). 
tamafios mas 
altos hornos metalirgicos. El grabado, figura 62, 
muestra una Atritor No. 6 aplicada a un horno con- 
tinuo para calentar lingotes. Los fabricantes aseguran 
que un horno calentado de este modo efectia una 
economia considerable sobre otro cualquiera sea de 
petréleo, gas, o carbén alimentado a mano, y que el 
costo de trabajar estos hornos, como el del dibujo, 
es de 64 peniques por tonelada de acero calentado. 


| 


portable instrument with a self-contained galvano- 
meter. All changes in resistance are made by means 
of enclosed self-cleaning radial switches of negligible 
contact resistance, and the ratio arms are arranged 
to show the correct multiplying constant. By special 
arrangement of the ratio arms, fault localisation 
tests on cables may be made by employing the Murray 
and Varley loop tests. The bridge has a self-contained 
battery, but two additional battery terminals are 
provided for use when the fault-localisation tests 
are being made. 

The “ Miniature Series”’ instruments meet the 
requirements for accurate D.C. measurements in all 


| 








BILLET HEATING FURNACE -HERSERT 


ponding electromotive force which, applied to the 
terminals of a suitable moving coil type instrument, 
produces a deflection which is a measure of the current 
in the heater. The electromotive force is entirely 
independent of the frequency of the current in the 
heater, and thus an instrument calibrated on D.C. 
will read accurately on A.C. circuits of any frequency. 
By suitably proportioning the lengths of the heater 
and the couple, and other details, an extremely) 
stable arrangement has been produced, with a mini- 
mum amount of lag. The behaviour of a thermo- 
couple can be modified in many ways by the choice 
of suitable materials and dimensions, and in the course 
of experimental work many remarkable results have 
been obtained. All joints are welded, and the thermal- 
junction is attached to the heater by means of a small 
bead of a material of high melting point and high 
thermal conductivity. A robust and highly sensitive 
device is, consequently, obtained, and it rapidly 
responds to any change in the value of the current. 
The air type thermo-couple is similar in design, 
but without the evacuated bulb. 


Los sefiores Elliott Hermanos (London), Ltda., 
de Century Works, Lewisham, 8.E. 13, de Londres, 
exponen varios tipos de instrumentos indicadores y 
registradores con niicleos méviles, bobinas méviles y 
del tipo dinamémetro, para corrientes continuas o 
para alternadas, aparatos “ miniatura *’ con niicleos 
o solenoides méviles, juegos de prueba, termoinstru- 
mentos, cuplas térmicas del tipo al vacio o a aire. 
transformadores de una © miltiples etapas para 
corriente, una neuva forma de puente de Wheatstone, 
galvanémetros y aparatos telegraficos. 

El nuevo puente de Wheatstone es una forma com- 
pacta de aparato portétil con un galvanémetro 
completo en si. Todos los cambios en resistencia 
se hacen por medio de clavijas radiales encerradas 
que se limpian automdéticamente de resistencia de 
contacto despreciable, y los brazos de proporcién 
estén arreglados de tal modo que indican la constante 
correcta de multiplicacién. Debido a un arreglo 
especial de los brazos de proporcién, la ubicacién 
de defectos en cables se puede hacer empleando 
los métodos de prueba del bucle de Murray y Varley. 
El] puente tinene una bateria encerrada, pero se 
suministra terminales de dos baterias adicionales 
para usar cuando se haga pruebas para localizar 
defectos en cables. 

La serie de instrumentos ‘ miniatura” llena las 
exijencias para mediciones de corriente continua 
exactos en todos los casos en que un aparato relativa- 
mente pequefio es necesario, sea para instalarlo 
en un cuadro o en combinacién con un equipo o 
aparatos en los que los aparatos usuales en los cuadros 


de distribucién o de modelo portatil son incémodos 


instances where a relatively small instrument is | 
| enrollada en un tubo de aluminio sin juntas, y fiscali- 


needed, either for mounting on a panel or for use in 
conjunction with an equipment or apparatus for 
which th eordinary switchboard or portable pattern 
instruments may be unsuitable or unnecessarily large. 
The instruments are of the moving coil type, with the 
coil wound upon a seamless aluminium former, and 
controlled by well-aged non-magnetic springe. The 
pointer is composed of an aluminium tube. The 
pivots are of tempered steel, hardened and ground 
to the correct shape, and work in highly polished 
selected sapphire jewels. The complete moving system 


© excesivamente grandes. Los instrumentos son del 
tipo de solenoide o bobina mévil, con la bobina 


zado por resortes no magnéticos estacionados. La 
aguja indicadora es un tubo de aluminio. Los 
pivotes son de acero templado, endurcecido y 
esmerila do a la forma correcta, y se mueven en bujes 
de zafiro elejidos y finisimamente pulimentados. 
El sistema total mévil es extremadamente liviano 
y rigido. Todas las partes van examinadas al micro- 
scopio y el imén es estacionado y bien probado antes 
de usarlo. Debido a lo liviano del sistema mévil, 
es desgaste de los pivotes y bujes es despreciable, 
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egan dicen, y esto, combinado con el poderoso campo 
nagnético y alta fuerza controladora, hace los instru- 
nentos extremadamente fijos en sus indicaciones 
rapidos en accién. Todas las partes son hechas de 
nedidas normales y son intercambiables. 
Las termocuplas expuestas se emplean extensamente 
n conexién con instrumentos indicadores de bobina 
névil para la medida de corrientes de alta frecuencia 
n cireuitos, y para muchos otros usos. Se fabrican 
n dos tipos, el tipo de vacio para variacién hasta 
de 1 amperio, y el tipo de aire para mayores hasta 
le 10 amperios. “La termocupla al vacio tiene un 
calentador "’ de alambre fino en cuyo centro va 
onectada una “ junta térmica "’ o “ cupla ’’ formada 
por dos metales diferentes. El elemento completo 
va contenido en un pequefio bulbo de cristal evacuado, 
lel cual salen las cuatro conexiones. Cuando se 
pasa corriente por el calentador, el aumento producido 
en la temperatura produce en la termocupla una 
fuerza electromotora correspondiente, la que aplicada 
. los terminales de un instrumento apropiado de 
bobina mdévil, causa una desviacién que es una 
mediada de la corriente en el calentador. La fuerza 
electromotora es enteramente independiente de la 
frecuencia en el calentador, y de esta manera un 
aparato calibrado para corriente continua servird 
para medir exactamente circuitos de alternada de 
cualquier frecuencia. Calculando las proporciones 
mejores de los largos del calentador y de la cupla, 
y otros detalles, se ha obtenido un arreglo extremada- 
mente estable, con el minimo de pereza. La accién 
del aparato termocupla puede ser modificado de 
varias maneras por la eleccién de materiales y dimen- 
siones convenientes, y durante los trabajos experi- 
mentales se ha obtenido algunos resultados asom- 
brosos. Se emplea métodos especiales de construccién. 
Codas las juntas son soldadas, y la “‘ junta térmica ” 
se une al calentador por medio de una perlita de 
material de alto punto de fusién y gran conductividad 
calorifica. Se obtiene asi un mecanismo robusto y 
altamente sensible, que responde por consiguiente, 
con rapidez a cualquier cambio en el valor de la 
corriente. La termocupla a aire es semejante en 
forma, pero sin el tubo evacuado o vaciado. 


R. 


The photograph we reproduce in Fig. 63 illustrates 
one of twelve passenger-carrying auto-trucks 
supplied to the authorities of the Exhibition by R. A. 
Lister and Co., Ltd., of Dursley. These trucks have 
a seating capacity for twelve adults, and run at speeds 
up to 8 m.p.h. The makers claim that with full loads 
the consumption of petrol is 10 pints a day. The 
trucks can be fitted with a variety of platforms for 
different uses. It will be seen that the engine and 
the single driving wheel form a power unit to which 
a frame may be attached, carried at the rear on two 


A. Lister anv Co., Lrp. 


dades de la Exposicién por R. A. Lister y Cia. Ltda., 
de Dursley. Estas zorras tienen una capacidad de 
doce adultos sentados, y marchan a una velocidad 
de hasta 13 kilémetros por hora. Los fabricantes 
aseguran que el consumo a toda carga es de 10 cuartas 
por dia. Las zorras pueden usarse con una variedad 
de plataformas para diferentes usos. Se veré que 
el motor y una rueda tractora forman una unidad 
motora a la cual se puede agregar cualquier bastidor, 
soportado por dos ruedas en la parte trasera, para 
llevar la plataforma que se desée. La zorra se 
maneja 0 vuelve atrés con solo hacer girar la unidad 
tractora. Otro articulo de los mismos expositores 
se ve la figura 64. Es un juego de alumbrado de 
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Fic. 64—4.5-KW 


4,5 kW. accionado por un motor de petréleo. Con 
siste en un motor vertical de un cilindro de 9 caballos 
con inyeccién sin aire, que trabaja a 1000 r.p.m., 
y consume a toda carga, segin nos lo aseguran los 
fabricantes, 0,9 cuartas por kilowatt-hora, conectado 
a un dinamo que puede estar enrollado compound 
o en derivacién, segin el trabajo que se necesite. 
A mas de estos renglones, la firma expone motores 
de inyeccién sin aire hasta potencias de 18 caballos, 
motores de nafta, separadores de crema, bombas y 
bancos para sierras. 


EVERSHED AND VIGNOLES. 


Among the exhibits of Evershed and Vignoles, of 
Acton-lane Works, Chiswick, is the Midworth distant 
repeater, which was fully described in THE ENGINEER 

















FiG. 63—PASSENGER -CARRYING TRUCK LISTER 


wheels, supporting any kind of platform desired. The 
truck is steered or reversed by rotating the driving unit. | 
Another exhibit by the same makers is illustrated 
in Fig. 64. This is a 4-5 kW oil engine driven lighting 
set. It consists of a 9 B.H.P. vertical single-cylinder 
airless-injection engine, running at 1000 r.p.m., with 
a fuel consumption figure at full load, as given to us 
by the makers, of 0-9 pint per kilowatt-hour, con- 
nected to a dynamo which may be compound or 
shunt wound, according to the work it is required to 
do. Besides these exhibits, the firm is showing airless- 
injection engines up to powers of 18 B.H.P., petrol 
engines, cream separators, pumps and saw benches. 


El grabado que reproducimos en la figura 63 
muestra uno de los wagones o zorras automéviles 
para llevar doce pasajeros suministrados a las autori- 





of January 7th, 1927. The apparatus may be used 
to repeat at a distance the angular movements of 
electrical and other instruments, to show at a distance 
the direction and amount of motion of any mechanism, 
such as lock gates and hydraulic valves, and to select 
one of several distant indications or to control 
the actual operation of distant mechanism of any kind. 
The application of the system to the control of a sub- 
station was dealt with in our issue of Jan. 16th. The 
firm’s “‘ Dionic *’ water purity meter, which is also 
familiar to our readers, is on view. Briefly, it provides 
automatically and without attention a continuous 
indication or record of the amount of inorganic 
impurity present in any dilute solutions, and with 
this indication or record always in view, those respon- 
sible for the operation of power plant equipment are 
always in possession of accurate information as to 








the condition of their solutions. Power plant engineers 
are able to ‘detect leakage at a very early stage. 
The “ Dionic ” water purity meter is based on the 
same principle as the firm’s portable ‘ Dionic "’ water 
tester, namely, that the electrical resistance of a 
dilute solution is a measure of the inorganic im- 
purities present ; but it deals with a continuous flow 
instead of individual samples. Any dilute solution 
having a variable inorganic impurity may be con- 
trolled by this apparatus, which is constructed in 
such a way that it requires no attention after installa- 
tion and provides automatic compensation for changes 
in the temperature of the solution. 

Another exhibit is the Evershed operation recorder. 
The charts, which are 65ft. long, are ruled with 
seven, twelve, twenty, or more columns, as required, 
the columns having thin centre lines, which enable 
the record to show plainly whether the pen is in the 
‘on” or “off” position. Naturally, the firm is 
showing its well-known testing sets, including the 
Bridge-Meg resistance tester, Megger and Bridge- 
Megger sets, the Megger earth tester, and the Meg 
insulation tester, all of which are familiar to electrical 
engineers. The Evershed electrical tachometer, which 
is also exhibited, is perhaps less well known. The 
operation of this instrument is based on the simple 
electrical principle that the voltage developed by a 
suitably designed permanent magnet generator is 
directly proportional to the speed of revolution of its 
armature. The tachometer equipment therefore 
consists of a generator of this type, called the trans- 
mitter, driven by the machine concerned, and con- 
nected electrically by two wires to indicators or 
recorders, which are voltmeters having scales marked 
to correspond with the range of speeds to be covered. 
Since the polarity of the voltage generated depends 
on the direction of rotation of the generator, the 
indicating and recording instruments can be scaled 
to show speeds in each direction of rotation, a par- 
ticularly important point in connection with marine 
engines. 

Entre los articulos expuestos por los Sres. Evershed 
y Vignolles, de Acton-lane Works, en Chiswick, se 
veré el aparato de repeticién a distancia de Midworth, 
que describimos detalladamente en el THE ENGINEER 
de enero 7 de 1927. El aparato puede usarse para 
registrar a distancia los movimientos angulares de 
instrumentos eléctricos y otros, para indicar a 
distancia la direccién y monto del movimiento de 
cualquier mecanismo, como ser exclusas y valvulas 
hidréulicas, y para seleccionar una de varias indica- 
ciones distantes o fiscalizar los movimientos de un 
mecanismo distante de cualquier clase. La utiliza- 
cién del sistema en el control de una subestacién 
fué discutida por nosotros en la edicién del 16 de 
enero. El medidor de pureza de agua de la firma 
** Dionic ” que es familiar a nuestros lectores, también 
esta a la vista. En restiimen, proporciona automAética- 
mente y sin atencién una indicacién continua de el 
contenido de impurezas inorgdanicas presentes en 
cualquier solucién floja y con esta indicacién siempre 
a la vista, los encargados de la operacién o direccién 
del equipo de usina productora estan siempre en 
posesién de informacién exacta del estado de sus 
soluciones. Los ingenieros de instalaciones pueden 
asi descubrir impurezas desde el mismo comienzo. 
El medidor de pureza de agua “‘ Dionic *’ esté basado 
en el mismo principio que el probador de agua de 
la casa, “‘ Dionic ’ portatil, a saber, que la resistencia 
eléctrica de una solucién floja da una medida de las 
impurezas inorgénicas presentes; pero trata una 
corriente continua en vez de una muestra separada. 
Cualquier solucién diluida que tenga una impureza 
inorganica variable, puede ser controlada por este 
aparato, que esta construido de tal manera que no 
exije atencién después de haber sido instalado, y 
suministra compensacién automaticamente por 
cambios de temperatura de la solucién. 

Otro articulo expuesto es el registrador de 
movimientos ‘“‘Evershed.’’ Las hojas, que miden 
65’ de largo (19,812 metros), van divididas en 
siete, doce, veinte, mas columnas, segiin se 
pida, estas columnas tienen lineas  centrales 
delgadas, que permiten al registro el indicar clara- 
mente si la pluma o estilo esté en la posicién de 
trabajo o no. Naturalmente, la firma expone sus 
juegos muy conocidos para pruebas, incluidos el 
ensaya resistencias Bridge-Meg, juegos Megger y 
Bridge-Megger, el ensayador de “tierra’’ Megger, 
y el ensaya aislacién Meg, todos los cuales son fami- 
liares a los ingenieros electricistas. El taquimetro 
eléctrico Evershed, que también se expone, estalvez 
menos conocido. El trabajo de este instrumento se 
basa en el simple principio eléctrico que el voltage 
desarrollado por un generador a imanes permanentes 
bién calculado es directamente proporcional a ia 
velocidad de rotacién de su armadura. El equipo del 
taquimetro consiste pués, en un generador de este 
tipo, llamado el transmisor, movido por la méquina 
en prueba, y conectado eléctricamente por dos hilos 
a indicadores o registros, los que son voltmetros con 
escalas marcadas de modo que correspondan con 
las velocidades que se pueda medir. Como la polaridad 
del voltage engendrado depende de la direccién de 
rotacién del generador, los aparatos indicadores y 
registradores pueden marcarse para que indiquen 
velocidades en ambas direcciones de rotacién, un 
punto muy importante en conexién con motores 
marinos. 
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(To be continued.) 
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No. IV. (conclusion).* 


THE second paper to be taken on Friday morn- 
ing, March 27th, was by Mr. Harold E. Yarrow, and 
was entitled ‘“‘ Water-tube Boilers in Some Recent 
Merchant Ships with Service Results.”” A_ short 
abstract of this paper appears on page 441 of our 
present issue. 

Engineer Rear-Admiral W. M. Whayman opened 
the discussion, and gave some information as to the 
rate of steam output which was obtained from coal- 
fired cylindrical boilers in battleships and cruisers at 
the end of the last century. From old representative 
figures which he had available, and which could be 
taken as fairly accurate, it appeared that the evapora- 
tion at full power was about 8} Ib. per square foot of 
heating surface, and the practice in those days was to 
consider the continuous steaming power to be about 
three-fifths of this, which would represent about 5 lb. 
of steam per square foot of surface. For the water- 
tube boilers of the Thornycroft, Reed, Blechynden, 
and Normand type fitted in the smaller cruisers of the 
‘** Pelorus ”’ class, the average figures were 152 square 
feet of heating surface per ton and 830 Ib. evaporation 
per ton, and comparing these figures with those in the 
paper, we did not seem to have progressed very far. 
Considering that the figures related to coal-fired 
boilers and that oil fuel was used in modern fleets, 
we might reasonably expect 50 per cent. or 100 per 
cent. better performance without any sacrifice of 
reliability. It therefore seemed that we were not 
taking full advantage of the water-tube boiler, having 
regard to the change of fuel and the installation of so 
many appliances to ensure perfect cleanliness of the 
boiler, both on the fire side and on the water side. 
Reference was made in the paper to forged boiler 
drums being produced at an economical cost. It might 
be mentioned, however, that the American Babcock 
and Willcox company was introducing the welded 
drum, and he believed that the American Navy had 
accepted that type of drum. 

Mr. John Reid spoke in favour of the Scotch boiler 
for pressures up to 450 Ib. or 500 lb., and emphasised 
the necessity for combustion control, without which it 
was impossible to know what the boilers and furnaces 
were doing either as a battery or individually. He 
had watched attempts at such control in many 
fine vessels, including the ‘‘ Bremen,’’ whose boilers 
were of the three-drum type, end-fired and sym- 
metrical, with two air heaters, one on each side. 
The efficiency in service running at 115,000 H.P. 
was 88 per cent. In the squat warship type of 
boiler the flames were brought close up to the 
tube walls, and the boilers could be cut down in 
size. That was where combustion control began to 
come in, because the air pressures in the “‘ Bremen ” 
were not in excess of ljin. or l}in., whereas he did 
not suppose Mr. Yarrow would object to his boilers 
being run at 5in., or 6in., or even 8in. In a common 
stokehold it was impossible to get even distribution of 
air to the various boilers and fires, but it was essen- 
tial for combustion control. 

Mr. A. T. Wall spoke from the ship design point of 
view. The “ Prince ” vessels referred to in the paper 
were, he said, in a sense, of the cross-Channel type, 
except that they had runs of 2000 miles. The design 
of the “ Prince ” boats would not have been possible 
with cylindrical boilers. The question had been asked 
why the boilers were not given higher ratings. From 
the information given in the paper it was clear that 
none of the ships mentioned was old, and in some 
cases they were first ventures. That was an answer 
to the question about low ratings, because obviously 
it was not wise to take a risk. 

Mr. Harold Yarrow, replying to the question of the 
increased rating of boilers, mentioned by Admiral 
Whayman, said he agreed with Mr. Wall’s answer on 
that point, and added that the question of efficiency 
must also be taken into account. In that connection 
he gave some figures of a water-tube boiler for 
a warship, which was similar in design to the 
boilers required for the mercantile marine. It 
was fitted with an air heater, but questions of space 
and weight prevented the air heater being of such a 
size as would be fitted in a mercantile ship. At a 
rating of 8-9]b. per square foot the efficiency was 
84-5 per cent., and at 11-7 Ib. per square foot it was 
81-4 per cent. It seemed probable that with new 
installations boiler ratings would be put up and 
thereby reduce the weight and price. The question 
of welded drums had been followed with great 
interest in this country, but up to now the classifica- 
tion societies would not allow them to be used for 
high pressures. The design of the “‘ Bremen ”’ boiler 
was not very dissimilar from that of the ordinary 
type of Yarrow boiler, but it was impossible to discuss 
relative efficiencies without knowing whether the 
calorific values and other data were high or low. 

The next paper was entitled “Some Modern 
Examples of Air Heaters,” and was by Mr. W. H. 
Howden. We give on page 429 a short abstract of it. 

Engineer-Commander C. J. Hawkes, in opening 
the discussion, criticised the figures for the tubular 
type heater, and suggested that they gave an 
excessive fuel loss, particularly when compared with 
those for the corrugated plate type of air heater. 
The figures, however, showed that the efficiency of 


* No. III. appeared April 10th. 








both the Ljungstrém and the corrugated plate type 
of heater was very high. More information was 
required, however, with regard to the sectional area 
through the passages of the Ljungstrém heater and 
the mean length, so that other efficiencies which were 
a matter of interest could be calculated. 


Mr. John Reid said the paper elucidated a number | 


of points which hitherto had been obscure. 
held, of the utmost importance when installing air 


It was, he | 


| 
| beam, subsequent failure developing by way of bending of the 


| deck plating 
| itself, the deck plating then dropping sharply to the line of th, 


| 


| 


heaters to see that the efficiency of the air delivery | 


system as a whole was not upset. The point to be 


remembered about the adoption of air heaters was | 


the risk, unless great care was exercised, of having to 
pay for the use of them in the matter of repairs, or 
else having to take them out altogether. It had been 
his misfortune or fortune to have to check up the 
combustion rates in several hundred ships with 
ordinary air heaters, 4ft. 6in. or 5ft. high, and in many 
cases where the heaters had been damaged by corro- 
sion he had taken them out altogether and never had 
he yet failed to get a higher efficiency from the boiler 
without the air heater. 

Mr. J. Hamilton Gibson referred to the necessity of 
maintaining the air heater as a heater and not allow- 
ing it to become a funnel damper. The numerous 
small passages of such a heater, whether flat, tubular, 
or corrugated, were very apt to become blocked with 
soot and ash deposit, which could only be effectively 


In other cases it will be found that the rivets farthest fro, 
the beam corner have been sheared in either the frame or tho 


plate bracket. Almost invariably it is found that rivets near 
the beam corner suffer very little, if at all. 

Another ty of failure, which is less common, finds th. 
ly bent up along a line at the end of the beam 


deck angle. This type of failure is associated with bending o{ 
the bracket-plate. 

When abnormal! loads fall upon a structure, failure is, of cours:, 
inevitable, but the point which it is desired to emphasise | 
that failure should not occur until the connection has been fair! 
stressed—and then failure should involve all the element. 
concerned. It might well be the case that premature failur 
of beam-frame connections in a collision, for instance, would 
result in serious damage occurring to the submerged hu!!, 


damage which would have been avoided had the beam-fram. 


removed by a judicious periodical use of dry steam | 


jets so disposed as to foree the material along in the 
direction of the draught. The effect of streams of 
condensed water in conjunction with the sulphur 
content of funnel gases was most destructive, and he 
exhibited a sample of such a deposit, consisting mainly 
of sulphate of iron, taken from a corrugated type of 
heater which had been removed from a coal-fired 
steamer and scrapped because there was no way of 
clearing the passages. 

Mr. 8S. B. Freeman said that the paper showed the 
advantage of keeping flue gas temperatures as low 
as possible, because they were dependent on the CO, 
content, which again was dependent on the regula- 
tion of the air supply. The air temperature results 
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connection, or some one or other of its elements, refused to shir} 
its job. 

‘Thirdly, repairs to beam-frame connections which hay 
not been subjected to abnormal stresses, but which hav 
developed weakness in service, generally call for attention t 
the end rivets of the bracket, these having worked loose. Ther 
have been occasions when blame for this state of affairs has bee. 
thrown upon the beam or frame, whereas, as the analysis o/ 
rivet stresses given in the ron tends to prove, it has been th: 
case that the rivets have been badly disposed to give efficient 
service. 

So far as the shipowner is concerned, the normal beam-fram. 
connection has the following bad features : 


(1) It results in the blanking off of a certain amount oi 
cargo space—a very appreciable amount if case or bale cargo 
of light weight is being carried. 

(2) It calls for increase in the amount of insulation in the 
case of refrigerated ships, and involves increased cost and loss 
of cubic capacity. 

(3) It is @ source of inconvenience and difficulty in cabin 
space and in public rooms. Panelling is cut up and made 
more expensive to fit, while decorative effects are greatly 
interfered with. 

(4) The area of the bracket-plate which protrudes inside 
the inner lines of beam and frame, represents so much addi 
tional area to be painted in the first place, and to maintain 
properly scraped and painted during the life of the ship. 


If it is proved ible to achieve a satisfactory measure 
of strength in the beam-frame connection without encroaching 
upon the space within the inner lines of the beam and frame, 
and if it is proved possible to do this without involving addi 
tional expense, but rather with advantage in first cost, a usefu! 
pu will have been served in ventilating this question. 

he drawing to the right of the accompanying engraving 
shows the Spanner “ Uniflex '’ beam-frame connection proposed 
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THE SPANNER BEAM-FRAME CONNECTIONS 


given were a great advance on previous practice, and 
it would be interesting to know whether the life of the 
fire-bars of the vessels using such high temperatures 
had been affected. The comments in the paper on fan 
design were of considerable interest, as hitherto very 
little information had been available on that branch of 
marine auxiliary machinery. The power consumption 
of auxiliary machinery had always been a serious 
question and one upon which it was difficult to get 
reliable information. He with Admiral 
Whayman that water-tube boilers should be more 
highly rated, and he was fully convinced that a good 
air heater would help engineers to use a more 
economical form of boiler. 

Mr. Howden did not reply to the discussion, but 
promised to give all the information asked for by the 
various speakers in the ‘‘ Transactions.” 

The final paper of the meeting was presented on 
Friday afternoon, March 27th, when Sir Archibald 
Denny presided. It was by Mr. E. F. Spanner and 
was entitled ‘‘ Beam-Frame Connections.’ A summary 
is given below. 


BEAM-FRAME CONNECTIONS. 


From the point of view of strength it is known that the | 


normal triangular t. of plate beam-frame bracket is badly 
designed. In the first place, it is quite common practice in 


warship work, or in the case of high-class vessels in which | 


the saving of weight is of importance, deliberately to cut a 
circular hole through the geometrical centre of the 
leaving the work of transferring the rivet loads from one side 
to the other of the bracket to the periphery of the plate. If 
the normal design was really efficient, it would be impossible 
to it such a destruction of the continuity of the plate. 

the second place, when the normal beam-frame connection 
is tested to destruction—such cases are always coming under 
observation in ship-repair yards—failure invariably occurs 
in such @ manner as to prove that little of the material available 
in the connection has fairly participated in sustaining the load. 
Sometimes it will be found that plate, even if it has been 
flanged, has failed by bending away from the plane of the beam 
and bracket. Very rarely, indeed, is it the case to find that 
the flanged portion of the plate has honestly failed while exerting 
the maximum thrust for which it was designed. Generally, 
the bracket-plate bends away from its plane about a line from 
one end of flange to some point along the opposite edge, an 
towards the beam corner. 


late bracket, | 


J4°3 Tons 
° 
™ 
Swam Sc 
to replace the Lloyd’s standard bracket in special positions in 


which the provision of uniform strength and no great rigidity 
is sufficient to meet requirements, while that to the left shows 
the Spanner “Direct” or “ Rigidfix"’ beam-frame connection, 
suitable for general use, and characterised by the fact that it 
provides great rigidity. 

Both * beam-frame connections are the subject of patent 
applications. 

The calculations outlined in the paper are considered as 
pointing the way along which it is possible to arrive at close 
comparison between the strength of different types of connec- 
tion, and it is ho that the paper will lead to modification 
of practice along lines proposed. 


Professor P. A. Hillhouse said that shipbuilders had 
become so used to the ordinary construction of beam 
knees that they had got into the habit of taking a 
bracket as a matter of course and as a thing which 
could not be avoided. There was no doubt that the 
beam knee was objectionable from the shipowners’ point 
of view, because it took up space, quite apart from 
its interference with decorative effects. The question 
was why have beam knees in a ship ? Why not have 
joists and frames of light beams working independently 
instead of working together? In the main saloon 
of the “ Empress of Russia’ Lloyds agreed to omit 
the brackets altogether, and support the beams on 
a continuous angle bar, which was run along the inside 
tops of the frames upon which the beams rested. 
That ship had been running for some years and was 
quite satisfactory. 

Professor W. Hovgaard said that such a technical 
analysis as that given in the paper was of great value. 


| We were rather apt to accept constructional features 


because they had been used a long time and had shown 
no sign of defect or weakness, and everything was 
thought to be satisfactory. It might well be, however, 
that there was redundant strength in many structural 
features in common use, and improvements in design 
might be brought about by such a study as the author 
of the paper had carried out. Theory was not 
sufficient, and although it was very difficult to analyse 


a | Some cases because they were so complicated, tests 


and experiments would throw a considerable light on 
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them, and in that way we were more likely to get 
reliable results. 

Mr. A. T. Wall considered that too much stress 

as laid on the importance of the beam knees. They 
vere a source of trouble in that they damaged the 

argo, and their absence was also desirable in cabins. 

One alternative to beam knees was to make use 
i bulkheads and webs, and that was very easily 
done in @ passenger ship, because a web could always 
be put in a cabin bulkhead. The justification for 
beam knees there, although insisted on in some 
quarters, was very difficult to understand. Although 
the author’s ideas on this particular subject might 
e ahead of his time, they were well worth considera- 
ion, because they were almost certain to have some 
pplication immediately and probably more exten- 
ively later on. 

Mr. T. R. Thomas said that whilst the Registration 
Societies considered that the suggestions made in the 
paper were quite good, they did not like rivets in 
the throat and believed there would be trouble there 
through rust. In the past the Classification Societies 
had used modifications of those types of connections. 
\dmittedly, they used an angle. It seemed to him 
that the angle was just as efficient as a channel. 
From the theoretical and practical point of view, 
however, the channel had one great advantage— 
that, from the shipyard point of view, there was not 
the same amount of scrap. The various registration 
-ocieties had sanctioned many types similar to those 
mentioned by the author, or approaches to them, 
and there were many beams and frames that had been 
sanctioned without any brackets at all, and in nearly 
every case the desires of the designer had been met. 

Mr. Lloyd Woollard, speaking from the point of 
view of warships only, said some investigations had 
recently been carried out at the Admiralty on the 
problem of the bracket. The Admiralty looked upon 
the problem in the following manner. The bracket 
had a horizontal load, a vertical load—which was 
sometimes not of much importance—and it also 
had something in the nature of a torque or rotational 
load. All these three things could be dealt with 
separately and the individual loads determined. 
Personally, he believed that the problem, speaking 
strictly from the mathematical point of view, was 
indeterminate ; nevertheless, the Admiralty had got 
the result which the author seemed to have reached, 
namely, that the load on the rivets farthest from the 
right angle was very much greater than it was any- 
where else in ordinary cases. The conclusion come to 
from that was that the ideal bracket was not a bracket 
at all, but some sort of triangular frame. 

Lieut.-Colonel C. Tennyson said that the beam 
knee as a means of structurally fixing the angle 
between the beams and the ship frame was gradually 
disappearing, but there was a great similarity between 
that problem and that of designing proper stiffeners 
for bulkheads. The bracket was a very poor device 
for securing the rigidity of the angle, and whilst from 
that point of view he should not sympathise very 
much with the new type of bracket proposed in the 
paper, he was very much indebted to the author for 
the very interesting theoretical consideration of the 
subject which he had given. 

Dr. E. V. Telfer made the comment that our know- 
ledge of the behaviour of the elementals of construc- 
tion in shipbuilding was very small indeed. The 
author had used a very simple theory in attempting 
to analyse the rivet stresses in a bracket, but a 
bracket was a very much more complicated case of a 
continuous beam, and actually the rivet stresses were 
quite indeterminate by ordinary known elastic 
methods. He suggested that the whole subject 
should be taken up by a research scholar of the Insti- 
tution. The problem seemed to lend itself very simply 
to polarised light work, and Professor Coker’s assist- 
ance might be enlisted with advantage. 

Dr. J. Lockwood Taylor said that there was no 
doubt a case for the acceptance of a connection 
having rather less rigidity than the standard knee, 
provided the beam and, if necessary, the frame, were 
suitably increased and the polar moment of inertia 
of rivet area either maintained or adjusted to the 
slightly less bending moment due to the reduction in 
constraint. It might be necessary to consider whether 
the gunwale connection was likely to be disturbed 
with the less rigid knee. It was hardly possible to 
say, however, without further investigation whether 
the author’s proposals fulfilled the necessary conditions. 

Mr. Spanner, in the course of his reply, dealt 
briefly with the points raised in the discussion. The 
paper had been written, he said, as the result of prac- 
tical experiment in ship repair work, resulting from 
one ship running into another, and thus he had, so to 
speak, seen the thing tested to destruction. He had 
realised at the start that he was setting out with a 
proposition that was very elementary, but his experi- 
ence had been that when a problem was tackled in an 
elementary way it was sometimes possible to get just 
as far as if one sat down and went into a great deal of 
involved calculations. 

The Chairman proposed a vote of thanks to Mr. 
Spanner, and congratulated him on tackling the 
subject in the simple manner which he had done. 

The meeting concluded with cordial votes of thanks 
to the President, Admiral of the Fleet the Right Hon. 
Lord Wester Wemyss, for having taken the chair at 
the meetings, to the secretary, Mr. R. W. Dana, and 
his staff, and to the Royal Society of Arts. 
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The Variable Density Tunnel for 
the National Physical Laboratory.* 
By A. J. GRANT, Wh.Ex., M.LN.A. 


In view of the exceptional dimensions of the structure 
shown in Fig. 1, which will be described in this paper, 
the author thought that it might be of interest to the | 
members of your Institution to have a short account of 
the difficulties which we experienced in meeting the | 
requirements of the National Physical Laboratory authori- 
ties, and the various methods which were adopted to | 
overcome these difficulties. 

It will, perhaps, be desirable to explain briefly the 
use which will be made of the tunnel, and the purpose for 
which it was ordered. 

The use of wind tunnels to provide data for the design 
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driving motor, while the other end has a door 4ft. 6in. 
in diameter for access to the tunnel. The internal air 
passages forming the wind tunnel itself were designed at 
the National Physical Laboratory by tests on a small 
model, modifications being made until the uniformity 
of the air flow was satisfactory. In the actual tunnel the 
internal structure is built up of steel and cast iron, light 
castings being used in the curved portions, and steel plates 
oh suitable framing in the straight parts. A honeycomb 
is introduced at the point of lowest air s to straighten 
the flow, and is immediately followed by a rapidly con- 
tracting jet just before the working section is reached. 
This results in very steady and uniform distribution of 
speed across the working section. The air is circulated 
by a metal airscrew or fan driven by a 400 H.P. motor. 
Air is compressed into the shell by three 400 H.P. com- 
pressors housed in an adjoining room, and capable together 








Fic. 1—VARIABLE DENSITY WIND TUNNEL FOR THE N.P.L. 


of aircraft was established in the earliest days of flying. 
Practically all the available information upon the 
behaviour of wings and other component parts of aircraft 
has been so obtained. A wind tunnel is in essence a large 
tube in which a current of air is produced by a fan, and 
in which stationary models are suspended from suitable 
balances so that the forces on them produced by the air 
current can be measured. The question immediately arises 
as to how accurately the results on small models can be 
applied to full-sized machines. The comparison of many 
wind tunnel results with the measured performance of 
machines in flight has indicated that in many cases the 
correspondence between model and full scale is very 
good indeed, but that there are certain important excep- 
tions. Full-scale experiments in flight are, of necessity, 
difficult, and take a long time ; moreover, one can only 
test the whole aircraft and not its separate parts. It 
would, therefore, be exceedingly valuable if tests on 
models in the laboratory could be made under conditions 
which would ensure that the results were exactly applicable 


of charging the shell to the full pressure ot 25 atmospheres 
in about 80 minutes. 

Models are suspended in the air current from suitable 
balances, much as in an ordinary wind tunnel, the main 
difference being that as a man cannot work inside the 
shell, it is necessary to transmit the readings of the 
balances to a point outside. This is accomplished by the 
use of electric balances which have been designed 
at the National Physical Laboratory. Briefly speaking, 
the air forces to be measured are balanced by electro- 
magnetic attractions between coils of wire, the current 
in which is controlled from outside the tunnel. The 
current required for balance is measured and thus gives 
a direct indication of the air force acting on the model. 

When John Brown and Co., Ltd.—of which the author 
is managing director—received the original inquiry from 
His Majesty's Office of Works, an outline sketch of the 
proposed tunnel was given, with the stipulation that there 
were to be no longitudinal joints in the structure, and that 
the inner surface of the tunnel was to be free from projec- 
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FiG. 2—SECTION OF TUNNEL SHOWING DIRECTION OF AIR CURRENTS 


in all cases to the full scale counterpart. This end is 
achieved by the compressed air tunnel, which consists 
essentially of a wind tunnel enclosed in a steel shell of 
great strength so that tests can be made in compressed 
air instead of in air at normal atmospheric pressure. It 
can be shown theoretically that the result of using air 
at, say, 20 atmospheres pressure, is precisely the same as 
that of using a model twenty times as large, or increasing 
the wind speed twenty times. An actual speed of air 
current across the testing chamber of, say, 60 m.p.h., 
would be equivalent to, approximately, 1200 m.p.h. 
in ordinary atmosphere, far in excess of present achiev- 
ments. To be a little more precise, the use of compressed 
air in the wind tunnel is equivalent to a corresponding 
increase in the product of the model size and the wind 
speed. A longitudinal section of the tunnel is shown 
in Fig. 2. 

The working section in which the models are tested 
is 6ft. in diameter. The air flowing through this section 
returns through an annular space surrounding it, being 
circulated by a fan. At one end is a special labyrinth 





* Paper read before the Junior Institution of Engineers. 


tions, such as butt straps, &c. Further, that the internal 
diameter of the tunnel was to be I7ft., and its length 
approximately 50ft.; that it was to be capable of with- 
standing an internal air pressure of 25 atmospheres 
absolute, and that it would have to be water tested to 
a pressure of 550 Ib. per square inch. This was the problem 
which we had to tackle. 

The first point to be considered was whether it was 
possible to hollow forge or hollow roll steel drums of the 
above diameter. 

About twenty-three years ago John Brown and Co., 
Ltd., put down a hollow rolling mill, which was built by 
Davy Bros., Ltd., of Sheffield, following the designs 
of somewhat smaller mills which had been put down 
in Germany. It was considered at that time that the 
maximum size of drum might be 10ft. in diameter, ft. 
in length, and up to a weight of 25 tons. The mill was 


| designed to absorb about 3000 H.P., and was driven by 


means of a 12,000 H.P. engine already installed for driving 
the armour plate rolling mill. This hollow rolling mill 
has done valuable work since its installation, and during 
that period sizes have gradually grown larger. The 
largest rings produced in the mill before the present 
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structure came to be considered were gear wheel rims for 
H.M.8. “* Rodney ” and ** Nelson,” which had a diameter 
of 13ft. Sin. and a weight of 37 tons as rolled. Drums still 
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joint. This joint was cut up and it was found that the 
riveting was very efficiently done. 
We were still uneasy, however, as to the strength of this 
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Fic. 3—SECTION OF JOINT BETWEEN ADJACENT DRUMS 


larger in diameter, of a somewhat less weight, had been 
produced for some of the larger liners constructed at 
Clydebank Shipyard, but about 14ft. 9in. diameter was 
the most that had ever been attempted, and this had far 
exceeded the original designed capacity of the mill. When 
it came to rolling a drum of 17ft. internal diameter, with 
walls about 5fin. thick, and weighing 50 tons, it will be 
realised that we were asking the mill to tackle work which 
had never been originally contemplated. 

Certain structural alterations with regard to guide rolls 
were obviously necesary, but it was still a matter of some 
concern as to whether it would be possible to produce 
drums of the required sizes in one heat, and, if this could 
not be done, whether it would be possible or practicable to 
reheat them for a second rolling to bring them up to the 
required sizes. 

These points were carefully considered by the technical 
staff at the Atlas Works, and it was found eventually, 
with the necessary amount of hope and optimism being 
taken for granted, that it was within the bounds of possi- 
bility, and accordingly we prepared a design for sub- 
mission to H.M. Office of Works. 

At that time we considered attaching the drums together 
by means of external butt straps with the rivets in single 
shear, as internal butt straps were inadmissible owing to 
the necessity of a smooth internal surface. When, how- 
ever, we came to consider the end pull which these joints 
would be subjected to, on account of the enormous dia- 
meter of the tunnel—it was found that the total end pull 
would be upwards of 8000 tons—it was realised that it 
would be impossible to design a riveted joint of the usual 
type sufficiently strong for the purpose. 

The idea occurred to us, therefore, of making a step in 
the butt joint. The lip would take the end pull and relieve 
the rivets of a great deal of the shearing stress to which they 
would otherwise be subjected, but even then we were 
not altogether satisfied with regard to this design. It also 
had the disadvantage that it would be impossible to water 
test the structure in Sheffield, as the riveting would have 
to be done on the site at Teddington, and the structure 
having orite been riveted up it would be impracticable to 
take it apart again. 

Although it was recognised that the rivets required were 
of exceptional dimensions, we found that Markham and 
Co., of Chesterfield, in the case of a very large girder which 
they had recently manufactured, had actually used rivets 






form of joint with regard to end pull, and we accordingly 
made @ full-size experiment of a section of the butt strap 
and drums riveted together, which were submitted to an 


_ In order to test the ultimate strength of the joint we pro 
ceeded to test the specimen to destruction, and it eventually 
broke by shearing part of the butt strap between the rive: 
holes, the final Joad amounting to nearly 600 tons. 

» Fierce arguments ensued amongst the technical staff « 
to whether this test was really representative, and it wa 
felt that probably when the butt strap was in the complet. 
circular form, and not flat, as was the case with the sma!! 
typical section tested, it would have a very much highe: 
relative strength. We accordingly had a scale model mad: 
of one complete joint between two drums which were 48in 
inside diameter. The scantlings were directly proportiona! 
to those proposed for the full-sized joint and designed t. 
give the same intensity of stress to which the tunnel woul 
be subjected. In order to subject this joint to the sany 
forces as would occur in the water test of the tunnel itseli 
the small drums were closed at their other ends by heavy fla 
blank flanges attached by bolts to flanges which had bee: 
formed on the drums themselves. 

The result of this test was very interesting and instruc 
tive. The figures obtained were as follows :— 


At 550 Ib. per square inch, which corresponded to thx 
full test pressure of the drum, no movement, leakage o, 
distortion of the joint was apparent. We according], 
raised the pressure to 1400 lb. per square inch, and even at 
this very high pressure no movement of the riveted join: 
could be observed, though the bolted flange joint at th: 
ends distorted and the bolts stretched, the yield point o1 
the material of which the bolts were made being exceeded 
and the applied pressure could not be increased beyond thi 
1400 Ib. per square inch due to these joints leaking » 
excessively at this pressure. The maximum stress in th: 
drum walls was 27-6 tons per square inch and the maximun 





Fic. 4—FINAL STAGE IN THE 

end pull in one of our draw presses of a total load of 177 
tons, which represented the same intensity of stress which 
the whole joint would be subjected to during the water 
pressure test. The joint stood this load all right, but with 






























































ROLLING OF THE 


First Drum 


shear in rivets and step on drums 8-04 tons per squar 
inch. After a very minute examination of a small section 
of this joint, after the above heavy stresses had been 
applied, no deformation of the material could be observed 
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Fic. 5--RATE OF COOLING WHILST ROLLING 


rather longer, although somewhat less in diameter, than 
those which we proposed, and we accordingly had a full- 
ize experiment made by Markham and Co. of a riveted 


a certain amount of bending, for, as will be realised from 
the diagram of forces, the pull could never of necessity be 
kept strictly in line. 





Fic. 6 STEAM FLOW AND VOLUME DISPLACEMENT OF SECTION 


= 


The designed stresses for the tunnel are :—7 tons per 
square inch tensile in the cylindrical portion ; 5} tons per 
square inch tensile for the hemispherical ends ; 4} tons per 
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.quare inch tensile in the main studs and 6 tons per square 
inch tensile in the strap bolts. Shear stresses are kept to 
within 2 tons per square inch. 

About this time, although the butt straps were actually 
rolled, and it was considered that riveted joints might be 
produced satisfactorily, the author decided to adopt, with 
ihe concurrence of the Government authorities concerned, 
a different form of joint, of which previous experience had 
beon obtained in connection with some experiments under- 
taken by Mr. Anderson, who was then with Sir William 
Arrol and Co., of Glasgow, for making a joint on a pipe 
about 3ft. diameter, which was subjected to a very high 
pressure. The form of joint is shown in Fig. 3, and there 
is no doubt that it possesses many merits. In the first 
place, it will be noticed that the lips on the ends of the 
drums are machined with a slight taper; that this taper 
{its into a similiar tapered surface of the heavy forged steel 
sree, which themselves are amply strong to resist any 

vending stress, and the tightening up of the bolts holding 
he various segments of the straps together has the effect 
of foreing the edges of the drums into extremely close 
contact. Further, the internal pressure tending to expand 
the drums themselves under test has the same effect, the 
»xpansion of the drum tending to force the tapered portion 
further into the recess of the forgings, and so tighten up 

e metal-to-metal surface on the ends of the drums. In 
order to obtain a second line of defence against leakage we 
lecided to bevel the inner edges of the drums, and to insert 
lead rings extruded to the correct section, which were to be 
-aulked in and the ends burnt or soldered together, making 
a continuous internal joint. 

The ends of the tunnel had to be hemispherical, and it 
was quickly realised that nothing except steel castings of 
exceptional magnitude would be sufficient to withstand 

he pressure to which they were to be subjected. We 

llaborated with our friends, Thos. Firth and Sons, Ltd., 
vho undertook to produce the castings of the design shown 
in the first illustration, and to do this whilst we ourselves 
were rolling the drums. 

Everything appeared now to be pretty well settled as 
regards design, and the actual manufacture was pro- 
ceeded with. Each drum required an ingot of 90 tons and 
was made of Siemens-Martin acid steel having the following 
characteristics :—-34-38 tons tenile, yield point 17-19 tons ; 
elongation 23 per cent. in 3in. 

These ingots were cogged under a 6000 tons forging 
press ; the top and bottom material was removed ; a 25in. 
hole was trepanned, and they were then e ded on a 
mandrel under the forging press until they had the follow- 
ing dimensions :—Two off 8ft. 10in. outside diameter, 
ft. llin. inside diameter, 8ft. long; two off 10ft. outside 
diameter, 8ft. lin. inside diameter, 8ft. long, and at this 
stage of their career they weighed approximately 50 tons 
each. 

One of these hollow billets was then charged into the 
reheating furnace adjacent to the hollow rolling mill and 
everything was prepared for the first attempt. 

Every precaution had been taken as far as it was 
possible to overcome the difficulties which might be anti- 
cipated in handling such an “ eS But 


outsize "’ in 
here we experienced a series of minor mishaps, none of 
which made us feel that the task was hopeless, but suffi- 
ciently serious and irritating, and requiring a modicum 
of optimism to stick to it until success was obtained. In 
fact, the “ malignity of inanimate objects,” which every 
engineer must have experienced, became very evident 
when the first drum was taken out of the furnace. Before 
it could be deposited in the mill, a cross conductor wire 
on the crane broke, and we were unable to hoist, and the 
piece had to be put down. At our next attempt the piece 
was safely landed in the mill, which had not made two 
revolutions and practicall x no power had been exerted, 
when the top roll broke. inly, it had had a long life, 
but we did not an te it would suddenly expire at this 
awkward moment. .') our next attempt a pressure pipe 
burst—for no apparent reason—and a pusher bar, all most 
annoying, but really not attributable to this particular 
job, as high powers had not really been exerted. However, 
at last we succeeded in rolling the first drum out to its 
full outside diameter of 18ft. 2in.—Fig. 4—and the roller, 
in descending from his perch, ee ejaculated, “* Thank 
the Lord ! "—an expression of opinion cordially endorsed 
by all engaged on the job. The men actually handling 
the piece were almost set on fire by the tremendous radia- 
tion from the large surface, and deserve the thanks of 
the firm for the fortitude they displayed. It also made 
them thirsty, but this trouble we were able to deal with in 
what it is they considered a satisfactory manner ! 
(he first drum when cold was photographed in the rolled 
state with two Austin 20 cars inside; also with Mr. 
Mascall and his merry men. 

After our experience with the first drum, it was con- 
sidered wiser to do it “ at twice,” as they say in Sheffield, 
and the re! furnace was accordingly enlarged, and 
the billets first out to about 12ft. diameter, and then 
recharged and reheated, and then rolled out to the full 
dimension. Owing to the fact, however, that at 12ft. 
diameter the wall thickness was down to about 9}in. 
to 9tin., it was necessary, when reheating, to take measures 
to prevent it sagging when at a forging heat, and brick 
pillars were accordingly built into the drum when cold, 
and immediately ay A was withdrawn and the crane 
had taken the weight, a squad of men with a heavy batter- 
ing ram suspended from another crane alongside, knocked 
out the almost white-hot pillars. This was an exciting 
job, but by the time the last one was done they had become 
so expert that the process of knocking down the pillars 
and clearing the fallen bricks from the inside surface was 
accomplished in 3 to 4 minutes. While the actual rolling 
was going on, optical pyrometer records were taken, and 
are shown graphically in Fig. 5. Plotted alongside the 
actual curve is the theoretical cooling curve. This curve 
was calculated before we undertook the rolling of the drums 
so as to ascertain what amount of time we were likely 
to have at our disposal. The calculation was based on the 
theoretica] laws of radiation from a flat surface. It will be 
seen that the drum did not cool quite so quickly as was 
anticipated, and this is probably due to two causes. Owing 
to the large amount of power which was being used, 
amounting at times to nearly 9000 H.P., a certain reheating 
effect was induced, bt enough to raise the tempera- 
ture about 15 to 20 deg. Cent. But the more fruitful 
source of the conservation of heat was probably due to 
the shape of the piece. The inner surface of a cylinder 








tends to lose heat less rapidly than a flat plate, owing to 
the radiation being caught by the opposite surface, and 
so the whole mass was kept warm to an reciable extent, 
about 70 deg. Cent. higher than could hax been anti- 
cipated by theoretical consideration. 

The —Fig. 6—is also of considerable interest. 
The lower portion of the diagram shows the flow of steam 
to the driving engine, as measured by the steam flow meter. 
It will be noticed that the highest amount of steam used 
is practically constant and that this flow is interrupted 
periodically. This was due to the engineman shutting his 
throttle to prevent any undue acceleration and to maintain 
@ constant speed of rolling as far as practicable. 

The upper curve is also very interesting. It shows the 
volume of displacement of the material—in our case from 
thickness to circumference, the width of the drum remain- 
ing the same, at a fairly constant horse-power. It will be 
seen that when the temperature is high a large volume of 
displacement is possible, but as the metal cools, for the 
same amount of work, a very small displacement takes 
place, until it is almost impossible to make any further 
impression upon it. 

Our ancestors had a happy knack of expressing the 
operation of laws of nature in the form of proverbs or wise 
sayings, and there is one very old saw which exactly 
exemplifies the moral of the curve just described, viz., 
“* Strike while the iron is hot !"’ 


(To be continued.) 








Modern Examples of Air Heaters.* 


By W. H. HOWDEN. 


THE examples given in this paper include three Babcock 


and Wilcox boilers working with powdered fuel, coal 
and oil respectively, one oil-fired Yarrow boiler, two 
examples of the Ljungstrém type of air heater with coal 
and oil respectively, and three examples of the corrugated | 
plate type of heater, one with powdered fuel and two wah | 
coal, 

In order to make a true comparison, it is nec ee 
to reduce the various heater performances to a common 
basis, and the most convenient basis is that of heat trans- 
mitted per hour per degree difference in temperature 
between flue gases and air, as, otherwise, the heater 
operating between the widest temperature range from air 
inlet to gas inlet appears to give the best results. 

This primary feature—namely, the rate of heat trans- 
mission per square foot of heating surface per degree 
difference—is closely allied to the heat recovered per 
horse-power expended in overcoming the air resistance 
through the heater. These two features are interdependent, 
as, with increased air and gas speeds causing increased 
power requirements, the same amount of heat can be 
recovered from a reduced surface. Weight and space 
occupied are other important factors. 

It is shown that the Ljungstrém type of heater, with 
a total length of 6ft. 3in., and heating elements 2ft. 11}in. 
long, gives a higher heat aw FF than a 16ft. tubular 
heater, and also that a corrugated-plate heater with 
heating elements 3ft. 6in. high, installed in a Scotch boiler, 
recovers more heat than a tubular heater 11ft. high with 


2jin. tubes, but somewhat less than the heater of 16ft. | 


with 2in. tubes fitted to the Yarrow boiler. 

The heat transmitted per square foot of heating surface 
shows wide variation, and, in general, the greater the heat 
transfer per square foot, the greater is the power required 
to overcome resistance. If we examine the amount of 
heat recovered per horse-power expended on the air, there 
is one outstanding feature which is common to the various 
installations—namely, the small pe of fan power 
expended in relation to the total heat recovered in the air 
heater. 

The heat recovered per cubic foot of space occupied, 
to take another aspect, is highest in the Ljungstrém type 
of heater, the figure for one instance being more than twice 
that for the other types of heaters. There seems to be 
no doubt that, taking all considerations into account, 
the Ljungstrém heater is the most efficient heat-extracting 
apparatus at present available. 

The assessing of a financial value to each of the advan- 


tages and disadvantages of the various types of heaters | 


is rather more difficult. 


Fans ror Boren Pant. 


One of the first conditions required from any fan, 
apart from sound construction and reliability, is efficiency 
over the range of output through which the fan is required 
to work. For the forced-draught fan it is of importance 
that, within this range, the fan should be le of giving 
as nearly as possible a constant volume against a constant 


ired f the teat. : 
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varying resistance in the system. In other words, it is 
most desirable that the pressure-volume characteristic 
of the fan for this work should be steep. 

The air pressure produced by the fan being dependent, 
among other things, on the tip speed, and the design of 
the blades, it is necessary, in the case of the slower speed 
fans of which the tip speed is limited to design the blade 
to give the required pressure at the comparatively low 
tip speed. Again, for the high-speed fans, the blades 
must be so designed as to permit this high speed without 
generating too high a pressure. 

In the higher speed motor-driven fan, it is also desirable 
that there should be a maximum limit to the load which 
can be put on the motor, and that the horse-power charac- 
teristic should be self-limiting. 

For the induced-draught fan the problems to be con- 
sidered are very different from those in connection with 
forced draught. The necessity for the steep pressure- 
volume characteristic is not so pronounced with induced 
draught as the considerable fluctuations in pressure with 
which the forced-draught fan may have to deal do not 
exist on the funnel side of the grate. One of the most 
essential requirements for this duty is that the fan must 
be suitable for service in dust and soot, and the design 
of blade must be such that there is no tendency for deposit 
to accumulate on any part of the wheel and so affect 


the proper balance of the fan. A correctly designed 
* Institution of Naval Architects, March 27th, 1931. Abstract. 
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blade will be practically self-cleaning, whereas a blade 


very suitable for high-s forced-draught work would 
be almost certain to collect dust and throw the fan out 
of balance with consequent vibration. 

The inlets to induced-draught fans must be given very 
careful consideration in the drawing down of the uptake 
designs 


Fans may be conveniently classified as having forward- 
thrown, backward-thrown and radial blade-tips respec- 
tively. The first of these has the advantages of being 
light in weight and oecupying small space, but, from the 
point of view of forced-draught considerations, it is not 
so satisfactory. If the fan be arranged so that it works 
in the range of its highest efficiency, it is in an unstable 

ion as far as the pressure and volume are concerned. 

The fan, the characteristic curves of which are shown 
in Fig. 1, has backward-thrown blade-tips and is, probably, 
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the ideal fan for forced-draught conditions where a high 
speed drive is permissible. It has the highest efficiency 
of any ty ype. it operates well in parallel, and it has a self- 
limiting horse-power characteristic. It also fulfils the 
requirements stated above as regards the relationship 
between the volume and pressure within the range of 
output, volume and water gauge in which the fan will 
work. This can be seen from the steep pressure curve, 
which, it will be noted, is found within the range of highest 
efficiency. As an induced-draught fan this type is not 
suitable, the blade form permitting the accumulation of 
deposit on the underside of the blade. 

Fig. 2 shows the characteristic curves of the fan most 
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sible to get the required pressure for forced-draught 
conditions with a backward-sloping blade. This fan, 
within its speed range, meets the requirements for forced 
draught well. The blades are of such a form that no grit 
in the gases can be trapped, also, it is not so sensitive to 
inlet conditions, and, consequently, is an excellent fan 
for induced-draught purposes. 








A NEw process for the de-tinning of tin-plate scrap is 
described in Industrial Engineering Chemistry by Messrs. 
W. W. Scott and N. E. Davis. The scrap is put in a per- 
forated cylinder by the rotation of which it is subjected to 
the alternate action of dilute tartaric acid and air. The 

rocess occupies about three hours, and leaves the scrap 
sufficiently de-tinned to be suitable for bundling for the steel 
furnace. After de-tinning, the solution contains stannous 
tartrate. The tin may be recovered from the solution by 
precipitation as sulphide with hydrogen sulphide. The 
tin from the stannous tartrate is replaced by the hydrogen 
from the hydrogen sulphide and tartaric ac id is recovered. 
There is a slight loss ce ah acid in this reaction, owing 
to decomposition, amounting to about 0-10 gramme of acid 
per gramme of tin recovered. The tin sulphide may be 
converted into the chloride by treating with hydroc hloric 
acid, 
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Modern Transformers and 
Induction Regulators. 


THe modern requirements of the electrical supply 
industry have had a marked influence on transformer 
design and construction, and within recent times those 
connected with the transformer business have been actively 
engaged on the solution of new problems. The “ grid” 
has given rise to a demand for very large units capable of 
voltage regulation on load, and transformers with three 
windings have also recently been calledfor. Of the 
firms constructing large transformers, few, if any, have 
made a greater endeavour to meet modern requirements 

















Fic. 1--VOLTAGE RELAY 


than the English Electric Company, and although we 
have often described the company’s products, some notes 
based on a recent visit to the transformer department at 
Stafford may prove of interest. The manufacture of 
induction regulators for all purposes has been carried out 
at Stafford for some years, and whilst the company 
realises that there is a wide field of application for trans- 
formers with on-load tap-changing equipment, it is con- 
sidered that the induction regulator is sometimes more 
desirable. For power factor control on interconnectors of 
transmission systems, for instance, the fine voltage control 








Fic. 2—TWIN INDUCTION REGULATOR 


obtaimable with these regulators is considered to be of 
considerable value. The automatic control of the regu- 
lators under these conditions is a problem demanding care- 
ful consideration, especially when provision is made for 
compensation for line drop, because of the condition that 
the flow of power may be in either direction. To these 
problems the company has devoted considerable study, 
and has developed new automatic equipment which is 
said to be meeting with much favour. One of the essential 
parts of the gear is the patented sensitive voltage relay, 
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FiG. 3 -INDUCTION REGULATOR ON INTERCONNECTOR 


shown in Fig. 1, which consists of two laminated iron vanes 
attached to a moving arm A in positions opposite to fixed 
iron packets DD. The moving system is pivoted in bear- 
ings B, and the two fixed iron packets D D are locked 
inside a stationary coil C, which is energised from the 
D.C. or A.C. source of supply, to the variations of which 
the relay is required to respond. When coil C is energised, 
the stationary packets and the two movable vanes become 
magnetised and repel one another, the torque set up by 
this repulsion force and the other forces between the coi. 
and the vanes being opposed by means of counterweight 








E on the moving system. A dashpot to damp the move- 
ment is provided at K and the contacts, which are opened 
and closed by the moving system, are shown at H. The 
relay may also be usefully applied to other cases of volt- 
age control, and the complete automatic equipment for 
induction regulators may include other devices, all of 
which may be assembled together in one case, making a 
compact arrangement suitable for mounting on the 
regulator itself. 

It is well known that in the case of interconnector 
control phase displacement is not permissible, and that 
twin unit regulators, as described below, must be em- 
ployed. During the past few years the company claims 
to have built the largest induction regulators in existence. 
Recently it has built a regulator and associated trans- 
formers of 2150 kVA capacity for use in connection with 
a 20,000-kKVA, 77 k* imterconnector. The equipment 
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Fic. 4 -INDUCTION 


has been supplied to the Kyoto Dento K.K., for the con- 
trol of an interconnector between the water power station 
at Fukui and the main distributing station at Katata. 
The regulator itself is designed for a comparatively low 
voltage, and it receives its supply from a potential trans- 
former, the primary of which is connected to the 77-kV 
line, whilst the secondary winding of the regulator is 
coupled in series with the line through a series transformer, 
the secondary winding of which is, of course, insulated for 
77-kV operation. The automatic control gear is arranged 
so that when power flow is from Fukui to Katata constant 
voltage is maintained at Katata, and when the flow of 
power is reversed, and constant voltage is maintained at 
Katata, the equipment will raise the voltage on the line 
so that the voltage at Fukui will be maintained at the same 
value. Switchgear is provided on the 77-kV side to enable 
the whole regulating equipment to be cut out of service 





REGULATOR 


at this point, irrespective of the line drop due to load over 
the 8 miles between tho regulator and Bonnington. 1' 
illustration, Fig. 4, is a simplified diagram of the regu lato ' 
and control connections. The scheme is similar to that of « 
standard regulator control scheme, and is compensated { 
line drop, with power flowing from Overtoun to Bonniny 
ton, the controlling relays under these conditions bein, 
across the outgoing side. The normal operation, howev:: 
is in a reverse direction with the controlling relays on t} 
incoming side, this being possible on account of the in 
drop compensator which is essentially reversible in ii, 
action. In the event of the supply being cut off at th 
Motherwell end of the line, the regulator would try to ru 
to the position of maximum boost, but to prevent t! 
occurring an additional voltage relay is connected throu,:'; 
a potential transformer to the Overtoun side, and t! 
relay stops the automatic operation of the regulator wh 
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CONTROL CONNECTIONS 


a predetermined maximum voltage is reached. At tly 
neutral position indicator lamps and interlocks are pr: 
vided, so that if desired the regulator may be isolate:| 
under load conditions. Another interesting feature is th: 
provision of a “ no-volt ” relay, which causes the regulat«: 
to return to neutral position instead of to the minimun 
voltage position, which is more usual, the object being 
to prevent the regulator running up to the position of 
maximum boost in the event of failure of the line voltay 
on the supply from the potential transformer to the mau 
control relay. 

Some induction regulators are being manufactured | 
the company for use in conjunction with transformer 
having a very interesting application. Tube pg . 
Ltd., of Birmingham, are producing welded steel tube 
a continuous process, which demands very heavy current - 
and the tube can be produced at a much greater speed than 
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Fic. 5 -TRANSFORMER 


without shutting down the line, and interlocks, ensure 
that the process ‘is carried out with safety. The total 
weight of the complete regulator, which is shown in 
Fig. 2, is 35 tons, and its overall dimensions are 18ft. by 
8ft. by 13ft. As may be gathered from the illustration, 
the regulator is suitable for outdoor service. 

Another interesting example of the application of 
induction regulators to interconnector control is an equip- 
ment supplied to the Clyde Valley Power Company, for 
use in the line between the water power station at Bonning- 
ton and the steam power station at Motherwell, the 
installation being situated at an intermediate point at 
Overtoun, and the regulator being arranged for direct 
connection in the 11-kV line. Fig. 3 shows the geographical 
lay-out of the portion of the system. The Overtoun sub- 
station is unattended, and the function of the regulator is 


automatically to maintain constant voltage on the bus-bars , 


TAP 


-CHANGING MECHANISM 


with older methods. A very high-quality steel is used 
and the finished tube is said to be much stronger than the 
old furnace-welded tube. It is used for many purposes, 
including cycle and motor car construction. The elec- 

trical equipment is designed to give a three-phase maxi 
mum output of 20,000 ampéres at a low voltage. Thre: 
single-phase transformers are mounted in a single tank 
provided with an internal copper water cooling coil, and 
each end of each phase is brought out for connection to 
the welding machine, precautions being taken to interlac: 
the leads and reduce their length to the minimum, so that 
the voltage drop between the transformer and the machin 
will be as small as possible. The primary windings of th: 
transformers are delta connected for a supply of 400 volt= 
and tappings are provided to give several voltages on th: 
L.V. side. Different voltages are required for different 
sizes and gauges of tube, and it is necessary to var) 
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the voltage in very fine steps. For this purpose three gear was described in a general way in our issue of August _ transformer provided with this type of on-load tap-chang- 
single-phase induction regulators are connected in the 16th, 1929, but more detailed information is now available. i 
imary supply to give a range of voltage above and _ It will be remembered that in common with most other firms voltage variation on the 22 kV winding, the ratio being 


ing gear, designed to give plus and minus 10 per cent. 





























Fic. 6 —-10,000-kVA THREE-PHASE TRANSFORMER Fic. 7-——-33-kV THREE-PHASE TRANSFORMER 


below that corresponding to the transformer tapping, the in this country the company adopts the mid-point auto- 
range extending slightly beyond the next tapping voltage transformer, or external reactance method, and we are 
on either side. The regulators are remote electrically con- told that it has built, or now has under construc- 
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Fic. 8 GENERAL ARRANGEMENT OF ON-LOAD TAP-CHANGING GEAR 
trolled, and are arranged so that each can be separately , tion, nearlya million kVA of transformers for all voltages up 


operated or all three units can be coupled together. to 132 kV, and in sizes up to 45,000 kVA, operating on this 
The company’s on-load transformer tap-changing | principle. The illustration—Fig. 6—shows a 10,000 kVA 





22,000/6600 volts. Fig. 7 shows a typical example of a 
33 kV transformer with the tappings ready for connection 
to the tap-changing gear. There is only one regulating 
winding on the main transformer and the number of tap- 
pings corresponds to half the number of voltages required. 
The tappings are brought through the side of the tank to the 
upper portion of the tap-changer case, in which a selector 
switch and cam-operated contactors—see Fig. 5—are 
placed, the mid-point auto-transformers being mounted in 
a lower chamber, there being no oil connection between the 
two chambers. The selector switch is built between two 

















Fic. 9--SINGLE-PHASE TRANSFORMER 


parallel bakelised paper boards, the contacts consisting 
of heavy copper studs. There are two rotating moving 
contacts, which are offset radially in order that they may 
rest on the same stud, or on two adjacent studs respec- 
tively. These contacts are mounted on the same shaft, 
but are insulated from it, and electrical connection is 
made from each contact—through a collar concentric 
with the shaft—to a copper ring outside the bakelised 
paper board. On each ring a contactor rests, the other 
ends of which are connected to the two ends of the auto 
transformer. To give even pressure on the contact ring 
the contactor is provided with two contacts, one on either 
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side of the shaft. The contactors are operated by a cam 
shaft underneath the selector switch, and the double action 
of the cam through a toggle mechanism ensures a quick 
break action of the contactor. A separate shaft drives 
the selector switch, but this and the cam shaft are operated 
from the same motor operating gear, so that there is no 
possibility of any discrepancy in the timing or sequence 
of operation ef the gear. The motor-operating gear 
is mounted on top of the tap-changer case, as shown in 
Fig. 5. A slow-speed squirrel-cage induction motor 
drives through a friction clutch and worm reduction 
gearing on to a shaft on which there is a crank, a ball 
bearing forming the crosshead which actuates a toothed 
wheel coupled ,to the selector switch, and the main shaft 
is also geared to the contactor cam shaft. On the crank 
shaft there is a follower cam, which engages with a locking 
plate attached to the toothed wheel, so that for each 
tap position the mechanism is definitely locked. Limit 
switches are provided so that the motor is cut off should 











Fic. 10-OlIL-IMMERSED REACTOR 


the mechanism attempt to over-run. 
the friction clutch ensures that no damage can be done 
to the tap-changing gear in the event of the limit switches 
failing to operate, and if desired the limit switches may 
be arranged to operate direct in the motor cireuit. For 
hand operation provision is made to de-clutch the motor, 
and one revolution of the handle completes one tap change. 
The general arrangement of the equipment and its con- 
nections are illustrated in Fig. 8, the left-hand portion of 
which shows in semi-physical form the gear itself whilst 
the right-hand portion is a schematic diagram of con- 
nections. A study of this diagram will enable the operation 
of the gear to be understood, the scheme of indication 
shown being the.simplest possible. 

An interesting example of an unusual form of construc- 
tion for single-phase transformers is illustrated in Fig. 9. 
Three of these units form a 6666 kVA bank, with a voltage 
ratio of 66/33 kV, with the windings star/star connected. 
A delta connected tertiary winding is provided, and an 














Fic. 11—BUCHHOLZ 


PROTECTIVE DEVICE 


off circuit tapping switch is connected on the 66 kV wind- | 


ing. The practice of placing the whole of the winding 
on one limb results in a compact robust and economical, 


construction which permits the use of a circular tank. | 


These transformers are for service in the Federated Malay 
States, where they will be used to couple an existing 
33 kV system by means of a 66 kV line to a power station 
generating at 11 kV, the step-up transformers being 
6666 kVA, three-phase units, which, like all the other 
transformers, are designed for outdoor service. 

_ In consequence of the interlinking of systems, it is now 
frequently found that existing switchgear is incapable 
of rupturing the power under short-circuit conditions, 
and, in some cases, the cost of replacing the switchgear 
is prohibitive. Other means of overcoming the difficulty 
consequently, have to be employed, the most common 
method being to use current-limiting reactors, which, in 
the past, have generally been of the air-core, air-insulated, 
concrete-clad type. The English Electric Company points 
out, however, that whilst these reactors are comparatively 
cheap and have reasonably low loss, they require a large 
amount of floor space. Another disadvantage is that the 


leakage flux from the coil is entirely unrestricted in its | 





The provision of | 


external influence, and great care must be taken to ensure 
that there is an adequate distance between these reactors 
and surrounding metal work. The spacing between reactors 
must also be sufficient and they must be well anchored, 
|}as the mechanical forces under short-circuit conditions 
are considerable. The coils act as very powerful magnets 
and are liable to attract loose metal objects with the possi- 
bility of disastrous results. All these disadvantages can, 
however, be overcome by the use of oil-immersed reactors, 
which are inherently suitable for outdoor service. The 

flux can be completely controlled and the construc- 
tion follows the same general lines as that of power trans- 
formers. Many electrical systems are now metal-clad from 
the generators to the outgoing cables, and it is inconsistent 
to break the continuity of this principle at the point where 
reactors are installed. Although the losses and cost 
of this new type of reactor—which is shown in Fig. 10— 
are greater than those of the air type, the makers consider 
that, in most cases, the new type is fully justified. The 
usual application for current-limiting reactors is in 
individual feeders, but, frequently, they are inserted 
| between sections of bus-bars. For the latter service 
| the English Electric Company is now manufacturing a 
| bank of reactors which, as far as is known, are the largest 
| built in this country. The bank is designed to give a 
| reactance of 12 per cent. of 50,000 kVA; in other words, 





the nominal rating is 6000 kVA, or 2000 kVA, for each 
| single-phase unit. 
“An interesting innovation in relation to protective 








| Fic. 12--IMPEDANCE BOND 


schemes for transformers is the application of the Buchholz 
device, the action of which is dependent upon the fact that 
| every kind of fault inside a transformer, whether in the 
| core, windings, insulation or elsewhere, must produce gas. 
| When applied to a transformer with expansion vessel the 
device, which is shown in Fig. 11, is connected in the pipe 
between the main tank and the expansion vessel, but by 
special arrangements it may also be used with tanks that 
are not provided with expansion vessels. When a fault 
occurs the gas developed naturally rises and is collected in 
| the Buchholz device, where, by means of floats, electrical 
| alarm circuits are completed. If the fault is slight the gas 
| develops slowly, and visible indication is given in the 
| device, whilst in due course the alarm is given and the 
| operator makes an inspection. To some extent it is possible 
| to judge the nature of the trouble from the colour of the 
| gas, and in many cases it is possible to take a transformer 
| out of service before serious damage has been done. In 
| the event of a major fault occurring and causing the 
| evolution of large quantities of gas, a corresponding volume 
| of oil is displaced, thus causing a rush of oil along the pipe 
| leading to the expansion vessel, with the result that 
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FiG. 13—-IMPEDANCE BOND CONNECTIONS 
another float is actuated and the electrical contacts asso- 
ciated with this float trips the oil circuit breakers. 
Another product of the English Electric Company’s 
transformer department is an impedance bond for use in 
railway signalling schemes, and a contract has recently 
been completed for several hundred of these bonds for 
the South Indian Railway Company, the contractor for 
the complete signalling equipment being the Siemens and 
General Electric Railway Signal Company. A bond with 
the cover of its case removed is shown in Fig. 12, whilst a 
diagram showing its application is given in Fig. 13. The 
bond, which is immersed in oil, consists of an iron core with 
a@ copper winding suitable for carrying the maximum 
traction load current and with a tapping at the mid point. 
Usually the weatherproof case containing the oil-immersed 
bond is partially buried in the ground close to the railway 
track. To understand the operation of these impedance 
bonds it is essential to have a knowledge of the elementary 
principles of railway signalling, in which the rails are elec- 
trically insulated from contiguous rails by insulation at 














the fish-plates. In accordance with this system a supply 
of electrical energy is connected to the rails at one end of 
the track circuit and a relay is connected across the rails 
at the other end, the two rails acting as conductors j;, 
series, and all the time the track section is clear the rela, 
is energised. Immediately a vehicle enters the trac \ 
section, however, the wheels and axles short circuit t!,,. 
relay, which is then de-energised. The scheme can } 
applied to steam railways, but it is not applicable to ek 
tric railways where the running rails are used as the retu: 
circuit for the traction current. In such cases the co, 
tinuity of this return circuit may be provided by the u 
of single-rail track circuits, in which one rail only is divid. | 
by insulated joints into block sections, and the other rail 
bonded throughout for the traction current return. Th« 
track circuits are quite suitable in some cases, but in add 
tion to the fact that only one rail is available for t! 
traction return circuit, the length over which the tra: 
circuit is operable is very limited. These disadvantag 
may, however, be overcome by the use of the double-r: 
track circuit with impedance bonds. As shown in Fig. | 
both rails are divided by insulating joints into section 
but a path for the traction current is afforded through t! 
impedance bond winding of one track circuit to t! 
impedance bond of the adjacent track circuit. One bond 
connected to each end of the track circuit and the windin 
forms-a shunt across the relay at one end and also shun: 
the signalling supply potential at the other end. T! 
traction current flows to the centre of the winding from t! 
two ends simultaneously, and gives rise to two magnet 
fluxes in the core in opposition to each other, and if t! 
current in both rails is identical these two fluxes balan: 
and the resultant flux, due to traction current, is zer 
An air gap is included in the iron core to permit t! 
traction current to be unbalanced to the extent of 20 p» 
cent. of its normal full-load value without allowing t) 
resultant flux to saturate the core or reduce the impedan: 
of the bond to signalling current. With this system alte: 
nating current must, of course, be used. The curren 
flowing from one end of the winding to the other giv: 
rise to an alternating flux in the core and an inductiv 
reactance, and although the windings are shunted acro- 
the relay, their impedance to the signalling current 
sufficiently high to avoid de-energising the relay. 








SIXTY YEARS AGO. 





In our own time we have had it impressed upon u 
by engineers of an earlier generation that the quality «: 
our modern materials was nothing like so good as tl. 
quality of the materials which they used in their da; 
The quality of engineering materials, it seems, never ha 
been as good as it was. Sixty years ago the engineer: 
who were our grandfathers were impressing the fact 
on the engineers who were our fathers. Take the cas: 
of the iron-built sailing vessel “‘ Richard Cobden.” Shy 
was designed by Mr. Thomas Gaffy and was launched! 
at Bristol in 1844 from the same yard as that in whic! 
the celebrated screw steamer *‘ Great Britain "’ was built 
For twenty-six years she was employed in the China an 
other trades. Never did she damage a single bale oi 
merchandise by leakage, and when they came to breal 
her up in the summer of 1870, several people withdrew 
their tenders for the work, because they found the jo! 
too tough for them. Structurally, the ship, during he: 
life, had been more than usually severely tested. ©: 
her first voyage all her masts were carried away as a 
result of excessive rolling. Soon after she had been refitte«| 
she went ashore at the top of high water in the port oi 
Shanghai. She had a very full and heavy cargo and was 
in danger of rolling over. The local population, in fact 
assembled in large numbers to enjoy the spectacle of th« 
ship going to pieces and, perhaps, to profit by it. The 
captain, however, pinned her down by her masts to the 
shore. When the tide had turned the ropes were cut 
and the vessel floated off. The repairs required cost 
5s.—two rivets had started. Neither the outward nor 
the homeward cargo suffered the slightest damage as « 
consequence of the mishap. One side of the vessel was 
considerably flattened inwards. It was allowed so to 
remain to the end of her career. From the design stand 
point the vessel was far below the standard of strength 
required in 1871. Yet she had been very severely tried 
and had amply proved her worth. Her story was so 
remarkable that Mr. Grantham presented its details in 
a paper which he read in that year before the Institution 
of Naval Architects. We reported the discussion which 
ensued in our issue of April 2lst, 1871. The elderly 
authorities present were not slow to impress upon the 
younger members the clear lesson which the history of 
the “ Richard Cobden” taught. Iron was iron in th: 
days when she was built. No modern ship, they said, 
would have withstood the treatment which she received, 
for modern iron plates were as brittle as glass. Yes, as 
brittle as glass. One member, Mr. Luke, the Admiralty 
Surveyor, was quite emphatic on the point. He had, 
he said, recently seen some plates in an iron works which, 
if they were let fall, would break like glass. Iron plates 
were going from bad to worse, and it was a marvel how 
some modern ships endured the strain which they met 
on going to sea. Perhaps it was all the fault of the ship 
owner, who demanded cheap ships, but there were som: 
present at the meeting who felt that even if shipowners 
were willing to pay the price they could no longer get iron 
of the quality which the Coalbrookdale Company, in 
Shropshire, had supplied to the builders of the “ Richard 
Cobden.” 








Tue substitution of the vacuum brake for the Westing- 
house has been a much bigger and more costly task for 
the London and North-Eastern than it was for the 
Southern. Whereas the latter had only the Brighton 
to deal with, the L. and N.E. had the Great Eastern 
North-Eastern, Hull and Barnsley, and North British. 
To spread the expense over a period the London and 
North-Eastern opened, in 1929, a unification of brakes 
suspense account, to which the sum of £88,630 was trans 
ferred that year and a further £30,854 last year. 
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Railway and Road Matters. 


Ir is, we believe, the intention to open the electrical 
train services on the Manchester South Junction and 
\ltrincham Railway on May 10th, in time for the Whit- 
week holidays. 


WueEn, because of Summer Time, the clocks are put 
on an hour on Sunday morning next, that change will 
have to be made.in all the clocks at 7100 railway stations, 
and in that in each of the 11,300 signal-boxes. 


Arter being a director for 45 years, Mr. Gustav Behrens 
has just retired from the board of the London, Midland 
and Scottish Railways. His maximum possible attend- 
inces at the board meetings was 672, and he was present 
at 655, besides thousands of committee meetings. 


THe misfortunes of the Londonderry and Lough Swilly 
Railway were mentioned in this column on March 20th. 
It is now announced that the line was closed for general 
passenger traffic on April 4th, with the exception of one 
train in each direction on Mondays and Wednesdays 
between Londonderry and Carndonagh. 


\ PROGRESSIVE system of carriage repairs has been 
introduced by the Southern Railway at the Lancing 
Works. This has reduced the time occupied in the general 
overhaul of a carriage from 52 to 28 days, and the larger 
output from the shops has, it is said, contributed greatly 
to the improved appearance and condition of the coaches. 


WueEw the London and North-Eastern Bill came before 
the Unopposed Bills Committee of the House of Commons 
on March 24th the Ministry of Transport desired to put a 
time limit of seven years for the completion of the exten- 
sion of Parkeston Quay. It was, however, pointed out by 
the promoters that precedents were against such a pro- 
posal for the extension of existing works, and the Com- 
tnittee accepted that view. 


Tue boring of the final section of Tanna Tunnel, 
suspended since the recent earthquake, was due to be 
resumed on April Ist. The work will be completed in 
the spring of next year, unless unexpected difficulties are 
encountered. The final section is 2440ft. in length. So 
far, 11,182ft. on the East side and 11,992ft. on the West side 
have been completed, the total length of the tunnel being 
25,614ft. The earthquake of last year did much damage 
to the bored sections. The part still to be excavated is 
believed to be by far the most difficult, and the p: 
of the work will be followed with the deepest interest by 
geologists, engineers and other scientific men in Japan, 
since opinion on the wisdom of continuing is not at all 
unanimous, 


Te railway signalling profession may take pride in 
the fact that the art they practise is proving to be one of 
the best means by which the railways are effecting econo- 
For instance, on the London, Midland and Scottish 
57 schemes, during the last two years, have been completed, 
which have saved £12,257 a year, giving a return of 47 
per cent. on the outlay involved. Further economies 
on that line have now been sanctioned, which will yield 
another £11,500 per annum, and it is hoped eventually 
to achieve a total of £100,000 a year in that respect. 
Less definite figures come from the London and North- 
Eastern. The review of the company’s business during 
1930, submitted to that company’s annual meeting, said 
that at the end of the year it had 800 miles of line track- 
circuited, and the figure was growing monthly. ‘‘ The 
protection afforded by track circuit is, in conjunction 
with the introduction of power-worked points, enabling 
us to effect reductions in the number of signal-boxes.”’ 


Tres. 


In addressing the proprietors of the London, Midland 
and Scottish Railway, Sir Josiah Stamp said that the 
year’s business did not give a full twelve months’ results 
from the road transport undertakings. When they were 
complete, the return therefrom would be about 6} per 
cent. on the purchase price; they had been bought on 
the calculation that they would earn 9 per cent. Brigadier- 
General Baring gave 5} per cent. as the return realised 
so faron the Southern. The expenditure on these transport 
undertakings appears in two places in the annual reports. 
In financial account 4 (a) of capital subscriptions to other 
undertakings there is shown :—L.M.S8., £16,206,507 : 
L.N.E., £2,366,611 ; G.W., £548,376. There is no corre- 
sponding entry in the Southern report. In the ral 
balance sheet there is shown: Investments not rged 
to capital; road transport undertakings, and the a. 
are: L.M.S8., £1,5627,541; L.N-E., £36,092; .W., 
£1,291,713; Southern, £1,339,113. It should, though, 
be noted that, as both the above-named gentlemen pointed 
out, something more than profit on these investments 
was aimed at; that was co-ordination which, to quote 
General Baring, “ will inevitably lead to the benefit 
not only of the railway company, but of the omnibus 
companies and the public.” 


Sxction 15 of the Road Traffic Act, as to. the hours of 
duty of the drivers of certain road vehicles, coming into 
force on April Ist, prompts us to mention the steps taken 
to regulate the hours of duty of railwaymen. As in other 
trades, long hours often, in the old days, were worked on 
the railway and, occasionally, prominence was given to 
what Mie? gg 4 an isolated case because it caused, or 
contribu to, an accident. In 1889, when the Act was 
passed that made interlocking, the block system and 
continuous brakes on passenger trains compulsory, the 
Board of Trade was empowered to call for returns as to 
instances when the men in certain grades exceeded a 
specified number of hours on duty. The Scottish Railway 
strike of December, 1890, to January, 1891, drew 
public attention to this question, and the Government— 
the Unionist party were then in pater Be my ted a 
Select Committee to inquire into the matter, who recom- 
mended that the of Trade should follow up the 
returns by inquiries. In 1893, however, the Board of 
frade was empowered, on receipt of a complaint, to call 
upon the railway company concerned to submit a schedule 
that was satisfactory to the department; if the railway 
failed to do so, the matter could be reported to the Railway 
and Canal Commission, and a fine of £100 a day be imposed. 
That part of the Act of 1893 virtually became a dead letter, 
and now, since February, 1919, an eight-hours’ day has 
been operative. 





Notes and Memoranda. 


Ir is estimated that there are 449,000,000 tons of copper 
ore in Northern Rhodesia, containing at least 4 per cent. 
of the metal, and that very shortly it will be possible to 
land copper in Europe at £32 10s. a ton. 

Tue Flathead River, in Montana, is being diverted, 
5 miles below Flathead Lake, through a tunnel, 1700ft. 
long, so that 150,000 horse-power can be developed. A 
dam, 630ft. long by 200ft. high, will provide a working 
head of 85ft. 

In the construction of the 200ft. tower which surmounts 
the new Empire State Building in New York, cast 
aluminium plates have been used for encasing the frame- 
work, while the windows are set in chrome-nickel steel 
and the cap piece is also of that metal. 

THE coal reserves of British Columbia are estimated to 
contain over 75,000 million metric tons. When it is known 
that the British Empire mines only about 305 million 
tons yearly, it will, points out Mr. F. P. Burden, the 
Agent-General of the Province, be seen that British 
Columbia could keep the Empire supplied, according to 
present needs, for 250 vears. 

Successrvut application has been made in Germany of 
compressed furnace gas for the injection of blast-furnace 
throat gas, back into the stack of the furnace for the 
recovery of the iron it contains. The gas is compressed to 
between 4 and 7 atmospheres and injects the dust directly 
from the collector. It is stated that in one case six 
furnaces are recovering 15,000 tons of dust a month. 


A THREE-STOREY steel building has been erected at 
Watford by contractors for the Department of Scientific 
and Industrial Research, working in conjunction with the 
British Steelwork Association. Observations are to be 
made on this structure under various conditions of 
loading. The maximum load which it is intended to apply 
is 27 tons, which will be supplied by a series of tanks filled 
with water. Each tank when full will weigh 1 ton. 


Waar is believed to be the first geared turbine drive 
tug—at least, first on the Great Lakes—was launched 
March 2lst at the yards of the Manitowoc (Wis.) Ship- 
building Corporation. It was built for the Great Lakes 
Dredge and Dock Company and has a length of 116ft., 
a beam of 26ft. and depth of 15ft. This geared turbine 
unit will produce 850 shaft horse-power. The gears are 
enclosed in a welded steel case. Steam will be generated 
at 300 lb. pressure in a water-tube boiler equipped with oil 
burners and superheaters. One of the reasons for the use 
of steam is the necessity for live steam and heat in so 
many of the contractors’ operations. 

Ir is reported in Die Chemische Industrie that two 
Russian chemical! engineers*employed by the Soda Factory 
in Slawiansk, Ukraine, have worked out a satisfactory 
method for the manufacture of sulphuric acid and caustic 
soda by the electrolytic decomposition of sodium sulphate. 
The sodium sulphate employed is the natural crystalline 
product which occurs under the name Mirabilite in the 
Bay of Karabugas. Hitherto this mineral has only been 
employed to a small extent in the glass and cellulose 
industries. The cost of the mineral is about 18 roubles 
per ton at factory, and the cost of electric current for the 
decomposition works out at about 75 roubles per ton of 
Mirabilite. 

THE National Smoke Abatement Society has issued 
No. 1 of its second volume—23, King-street, Manchester, 
ls. quarterly—which shows how the problem of atmo- 
spheric pollution is being handled in different parts of 
Great Britain. New ground is being broken by the West 
Riding of Yorkshire Regional Smoke Abatemant Com- 
mittee in setting up a scheme for training and certification 
of stokers and boiler attendants. In its first year, candi- 
dates from eleven centres are already expected to sit for 
examination, and there are indications of more next year. 
It js hoped, says Nature, that improved training will raise 
the status of the fireman, and by more intelligent opera- 
tion, promote not only efficiency and economy, but also 
reduce the nuisance which is so great in the textile areas. 
The journal reveals great efforts of smoke abatement 
reformers, but the difficulty is to secure the active co- 
operation of the smoke producers, both domestic and 
industrial. 

A RATHER unusual type of explosion of a steam pipe, 
in a Sheffield bar mill, is the subject of a recent official 
report. The steam range was a straight run of 500ft. 
of 5in. pipe. In order to allow for expansion and contrac- 
tion, there were two ordinary bends and a length of 20ft. 
of flexible bronze pipe. This pipe was bowed to such an 
extent that it deflected 9in. when cold and 2lin. under 
working conditions. The pipe was worked at 120 Ib. 
pressure, but had been tested to 320 1b. It broke in the 
normal course of working nine months after installation 
in three places. In his observations the Engineer Surveyor- 
in-Chief says: “‘ Satisfactory provision was made to 
support this flexible steam pipe and it is stated to have 
been subjected to an hydraulic test to double the working 
pressure when new, but it burst without warning when 
only nine months old. The pipe was fitted to the range 
with the object of allowing the long straight lengths 
of ordinary steam pipe, forming the rest of the range, 
to expand freely. The expansion would result in a thrust 
on the ends of the flexible pipe which would then be in 
the position of a practically straight strut. Having regard 
to its weight and position, considerable force would be 
required to cause the movement described between the 
cold, with steam off, and the hot, with steam on, condi- 
tions. Owing to the shape of the external and internal 
inits of the pipe at the knuckle where fracture is stated 
to have taken place, it appears probable that a wedge 
action occurred, causing. straining and final fracture. 
With this type of steam pipe it is evident that if it is 
bent more than a certain limiting amount undue straining 
of the metal at the joints will take place, but whether a 
defect was present due to mishandling prior to installation, 
or due to the necessarily severe treatment imposed during 
the process of manufacture of the pipe, cannot be ascer- 
tained. It is evident that the use of this kind of piping 
should be restricted to positions where excessive straining 
of the nature described cannot occur, and a very high 





factor of safety appears necessary in all cases.”’ 


Miscellanea. 





THE No. 3 graving dock at Govan is to be deepened at 
a cost of £32,000. 

Some its rich in mica are said to have been dis 
covered in Tangi, Eastern Afghanistan. 


A LARGE wer station switchboard with panels of 
rustless rent 9 been installed in the river Rouge plant of 
the Ford Company. 

A piant for aluminising steel, for protective purposes, 
has been started in Stockholm. The process is the inven 
tion of Mr. Harry Johanson, of Stockholm. 


Ir has been practically decided that all bridges over the 
Mississippi River in the New Orleans district must have a 
clearance of 174ft. above maximum high water. 


A saitine yacht which carries 40 square metres of 
canvas has been built in Sweden entirely of reinforced 
concrete. Her shell ranges from 8mm. to 10mm. in 
thickness. 

Errorts are being made by the Canadian Government 
to curb the waste of natural gas in the Turner Valley of 
Alberta. At present some 400 million cubic feet of gas 
are blown to waste daily. 


Ir is reported from Southern Rhodesia that ‘‘ Rhorand ’ 
banket reef, near Fort Victoria, has a width of from 13ft 
to 18ft. over a length of 10,000ft., and that the gold content 
averages about 6-7 dwt. per short ton. 


Work has been started on the erection of the power 
house and the installation of the 50,000 H.P. water 
turbines of the Beauharnois plant on the St. Lawrence. 
About 3000 men are employed on the works. 


Wirs the object of preserving Chepstow Bridge from 
the effects of modern traffic, the local authorities have 
installed automatic controls, which effect one way traffic. 
Chepstow Bridge is considered to be one of the finest cast 
iron structures in the country. It was built in 1815. 


A WIRELEss station more powerful than any that has 
hitherto been built in France is now under construction 
just outside St. Nazaire. It is intended for telegraphic 
communication between France and merchant shipping 
in the Atlantic, and is expected to be completed by the 
autumn. 

A new method of lining steel tubing with a variety of 
metals or alloys is reported from the United States. In 
combining the inner lining metal] with the outer stee] shell 
the two are claimed to be so bonded by fusion as to be 
practically inseparable. One of the important advantages 
claimed for this process is the superiority of the texture of 
the lining metal, due to its being cast centrifugally. 

Aw unusual type of breakdown crane has been put in 
service at the Cleveland Union Terminal of the New York 
Central R.R. It has been specially designed to work in 
tunnels with close clearances and hgs a jib at each end 
capable of lifting 105 tons. It is operated by two 225 H.P. 
— engines connected with D.C. generators, and has a 
jarge storage battery. It is capable of a speed of 33 miles 
per hour under its own power. 


Txe Institute of British Foundrymen has published- 
price Is. 6d.—a reprint of a paper by Messrs. C. H. 
Ridsdale and N. D. Ridsdale, on “‘ The Economic Utilisa 
tion of British Pig Iron Resources,’’ which aims at helping 
founders to choose the ingredients of their mixtures from 
the most readily available sources. It contains a great 
amount of tabular matter and gives the detail analyses of 
some 400 different brands of iron. 

A process has been developed at the University of 
California for impregnating timber with preservatives, 
while it is still in the living form as a tree. Holes are 
bored in the tree trunk near the ground, and a solution of 
copper and arsenic is injected at the season when the sap 
is rising. The preservative is said to pervade the wood 
completely within twenty-four hours, and to make it 
immune to the attacks of termites and marine borers. 
The process costs about 5 dollars for a large tree. 


Soviet citizens who dispose abroad of their inventions 
or technical improvements without the permission of the 
authorities, will henceforth be liable to imprisonment for 
ten years, with confiscation of all their property, under the 
terms of a decree issued by the Council of Peoples Com- 
missars. The Soviet Government even force inventors to 
hand over to the Government their inventions if they are 
considered by the authorities to be sufficiently important. 
The inventor will receive a document certifying that he 
is the author of the invention, and entitling him to housing 
and other privileges. 

HoweEvER we may favour full-time educational training 
for entry to professional work, said Mr. F. E. Drury, in a 
paper presented to the Institution of Structural Engincers 
on April 9th, it is to be hoped that we are generous enough 
to encourage every youth who can prove his worth, and to 
try and secure that, for those who cannot take advantage 
of full-time training, adequate opportunity for education 
in some other form shall be available ; or if day training 
has been of a vocational character, but short and incom- 
plete, that opportunity for continuance and completion 
shall be available. At present the larger number of 
specialist firms undertaking the design and detailing of 
structural work obtain their junior employees in this way, 
and provide openings for their promotion if they earn the 
right. 

Ir is learnt from Lisbon that, in response to the Portu- 
guese Government’s invitation, a number of tenders were 
received for the improvement of certain Portuguese 
harbours. For the work at Lisbon the contract has gone 
to an Italian firm, whose bid of £430,000 was substantially 
lower than that of the nearest competitor. The contract 
for the port of Satubal, 17 miles south-east of Lisbon, has 
gone to a Danish firm, whose tender of £240,000 was the 
lowest among those received from British, German, 
Spanish, Dutch and Portuguese contractors, and even 
below the Government estimates. The contract—£96,000 
—for a belt-line railway round Oporto has been awarded 
to a Lisbon firm, and other Portuguese firms have success- 
fully competed for the extension of the port of Villa Real 
de San Antonio—about £60,000—and work at Aveiro and 





Viana-do-Castello— £110,000. 
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In the Hands of the Bank. 


To British ears there is something sinister about 
this phrase. It raises in the mind a picture of 
a struggling business at the end of its credit, unable 
to meet its overdrafts, having its management 
virtually taken over by the bank and its policy 
directed by some firm of chartered accountants 
appointed by the bank to safeguard the interest of 
the latter. It is a picture of failure, the last scene 
of an industrial drama in which the hopes and 
labours of years have come to an ignominious end, 
through unwisdom, incompetence, or sheer hard 
luck. Whether some reconstruction be brought 
about, or whether the business be finally wound up, 
the part the bank has played has been ‘merely that 
of an all-powerful creditor, without technical 
knowledge or vision, concerned with little more 
than to withdraw itself as best it can from a pre- 
carious situation. Under our banking system it is 
not good to be “‘ in the hands of the bank,” but there 
are those who contend that our system is the best. 
The bank’s aloofness from any direct participation 
in industry keeps its assets liquid and so promotes 
stability in times of crisis. But banking, in the 
sense of the organised control of credit, cannot be 
sufficient unto itself or even to commercial trans- 
actions, to the virtual neglect of industry, without 
excluding from its purview the essential corner- 
stone both of banking and commerce. Merely to 
lend money to industry on good security at short 
term, may be sound banking—indeed, the only 
sound banking, from the most conservative point 
of view. Nevertheless, it is just about as little 
help as could possibly be given, short of a denial 
of credit of any sort and on any conditions. The 
banks, in the last resort, depend upon industry for 
their existence, and whether some closer and more 
practical interest in industrial affairs might not be 
taken without lessening to any appreciable degree 
the stability of our credit institutions, is becoming 
a question of great importance. Indeed, the asso- 
ciation of banks with industry has reached a pitch 
on the Continent which would scandalise bank 
directors brought up in the traditional British 





atmosphere. Yet nothing seems to happen, 
except profitable business for both parties. One 
can, moreover, no longer shake one’s head and 
hint darkly at reverberating crashes which are 
bound to occur in times of financial stringency. 
Many of the continental countries have been 
through monetary crises far more severe than 
any experienced by Englishmen for several genera- 
tions, but the banks did not crash. They supported 
industry and were supported by it, both emerging 
as strong or stronger than before. 

The essential feature of the continental banking 
system is that the banks do not merely adopt a 
kindly attitude towards industry, but that they 
invest their money in it and occupy themselves 
with its active direction. Their view is apparently 
that a well-managed industrial business is just as 
safe an investment for money which need not be 
immediately realisable as anything else could be, 
and is likely to be a profitable one. To make sure 
that the business is well managed, they have one 
or more of their directors on the board, and to 
assist it to be profitable they see that it gets its 
share of contracts. Indeed, to be “ in the hands of 
the bank ”’ under such conditions is a very good 
thing for a business. It is good for the bank, too, 
if one can judge by the way the system has ex- 
tended. A glance at the latest annual report of 
the Société Générale Belge, the most important 
of the Belgian private banks, is illuminating. 
Neglecting debentures, and taking all shares at 
their nominal value, which is, on the average, very 
much below their market value even to-day, this 
bank alone has over £6-27 million invested in the 
ordinary shares of other companies. It is right to 
deduct from this £1-77 million in other financial 
establishments, but we are even then left with a 
total of £4-5 millions in enterprises of an industrial 
nature. And this, for one bank alone, in a country 


crus! | of eight million inhabitants only. The risks—and 


the profits—are spread over practically every kind 
of industry. Seventeen different coal mines, 
twenty-two engineering and metallurgical firms, 
nine electrical companies, six chemical companies, 
three textile factories, the same number of glass- 
works, and, most horrifying of all to the conserva- 
tive spirit in banking, over twenty mining and other 
undertakings in the Belgian Congo. Nor is the 
bank’s participation generally a small matter. 
It holds a quarter of the share capital of the great 
Angleur-Athus steel and coal undertaking, nearly 
one-fifth of that of the well-known John Cockerill 
Company, and nearly one-sixth of the share capital 
of the Arbed concern in Luxemburg, which has an 
output of several million tons of iron and steel per 
annum. Indeed, in well over fifty of the industrial 
undertakings in which the bank holds shares, the 
participation is considered sufficiently important 
for notes on the activities and progress of these 
companies to be appended to the report. Even the 
facts to which we have called attention do not, 
however, tell the whole of the story. Many of the 
companies—electrical, chemical, navigation, and 
so on—are themselves proprietors of other com- 
panies, often half a dozen or so, in their particular 
line of business. Thus the influence of the bank’s 
policy extends deep down into the economic fabric 
of the country and by creating unity of effort and 
avoiding senseless competition, it is undoubtedly 
a source of industrial strength. Nor is the Société 
Générale alone in its attention to industry. Within 
the last few weeks the Banque de Bruxelles has held 
its annual general meeting, and its report tells the 
same tale of participation in industry, though 
apparently more through the medium of trusts 
than by direct holdings. It owns, for example, 
sixty per cent. of the £4-2 millions of capital of the 
Société Belge pour I’Industrie, and its holdings in 
the Electrobel, Hispanobel, Europel, and Sinétra 
organisations, together amount to nearly a million 
sterling. 

That this close association of finance with 
industry on the Continent creates a situation which 
deserves the close attention of those concerned with 
the future of British trade, there can be no doubt. 
So many continental firms are * ‘ in the hands of the 
banks,” and have the banks therefore directly 
interested in their prosperity, that when a bank 
lends money it has every inducement to dictate 
how and where that money shall be spent. With 
directors of the banks sitting on the boards of 
manufacturing companies which want orders, it 
is easy to see where the orders are likely to go. A 


bank can make a double profit by lending money 
on the condition that it is spent among the firms in 
which the bank holds shares. No financial man is 
likely to resist such a temptation, nor is there any 
reason why he should. There is nothing specially 
praiseworthy in the British tradition that a bank 
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is one thing and a manufacturing business another 
with which the bank should have no more to do 
than to lend it money at short date on ample 
security. In the days when our industrial supre- 
macy was unchallenged, such an attitude was com- 
paratively harmless. The banks could lend money 
abroad, too, without any stipulations as to where 
it should be spent, for our manufacturers were 
bound to get the orders for such machinery or 
goods as were to be purchased with it. If one firm 
did not get the order, another did, so the banks 
could remain indifferent. But once foreign manu- 
facturing competition had to be faced, the time had 
come, in the interests of the country, for a different 
policy. Money borrowed here was no longer 
inevitably spent here. British loans could be, and 
often were, used for the benefit of foreign manu- 
facturers, the banks caring nothing so long as they 
got their interest. Had the granting of these 
loans been made conditional on a fair proportion 
of the proceeds being spent on British goods, the 
benefit to British trade and manufacturing prestige 
would have been very important. But the lofty 
detachment of the banks from industry removed 
from them any inducement to use their powerful 
means of aiding it. Altruism does not get very far 
in business without the incentive of profit, and 
continental practice has provided this incentive by 
a partial identification of the banks’ interests with 
those of the manufacturers. Experience abroad 
has shown that banks may take industrial respon- 
sibilities without risk to their stability, and the 
outcome has been the mutual co-operation of 
finance and industry, resulting in an almost im- 
pregnable position. Contracts are often of such 
magnitude now that without this co-operation 
they could never even be undertaken. Whether 
it can better be secured than by the banks being 
the partial owners of factories, with an effective 
voice in their direction, is a matter for argument. 
At any rate, this is the plan which is believed in by 
some of our most astute competitors, and it has 
yet to be shown that the results are other than 
satisfactory to both parties. 


Of Experts. 


THERE are experts and experts. This article is 
not about the expert made notorious by many a 
slanderous quip since Bramwell’s day, but about the 
humbler individual who attends to the every-day 
affairs of the world, and has no desire whatever to 
appear in the witness box. It is difficult to define 
him ; that is why there is so much pother about his 
position. Any man may become an expert in any 
subject by applying himself sufficiently long and 
sufficiently ardently to it. But that does not 
satisfy everybody. The Medical Council, supported 
by the law of the land, refuses to recognise a 
surgeon or a doctor who has not passed through a 
specified course of training and acquitted himself 
reasonably well in examinations. He may by long 
years of practice and study have made himself the 
expert par excellence in a particular subject, but 
unless he is a qualified practitioner, he remains 
suspect in the eye of the profession and the law. 
In engineering, thousands of men all over the world 
are “experts” in one class of work or another. 
In this country no law obliges them to be the 
possessors of defined qualifications, but if they do 
not hold those qualifications, judge and jury look 
upon them with doubt. A few letters after their 
name, even if the full significance of those letters 
is not apprehended by the court, puts them in a 
different position. They are listened to with respect 
instead of hesitation—and collect higher fees. 

Periodically, attempts are made to enforce the 
registration of practitioners in the technical pro- 
fessions. At the moment the architects are 
busy with a Bill which will place all unquali- 
fied architects outside the pale. It is improb- 
able that it can prevent unqualified men from 
designing and building private houses, unless 
those houses are so placed that they may be 
a menace to neighbours or the general public. 
But it may prevent uncertified practitioners from 
securing appointments under the Government or 
municipal authorities, or from designing and 
executing public works of any kind. The avowed 
principle underlying registration of this kind is 
that it protects the public from irresponsible and 
unknowledgeable persons, but in actual fact it 
establishes a “closed borough ”’ for those regis- 
tered, and makes the intrusion of outsiders—how- 
ever able they may be—extremely difficult. On 
several occasions efforts have been made to secure 
the registration of engineers in the United Kingdom, 
as in Canada. But the common sense of engineers 
themselves has defeated every scheme. One may 


ready for it. It is found in practice that the 
membership lists of the great learned societies do 
all that registration by law could do. Indeed, it 
is now a common practice amongst public bodies 
to insist that applicants for posts must be members 
of certain specified technical institutions. That 


thing done according to law ; they would say that | 
it is typical British “‘ muddling through.” But as | 
a matter of fact, it is working admirably, and yet | 
leaves a measure of elasticity which is invaluable | 
in certain cases. It may be regarded as the direct 
outcome of the improvement which has been taking 
place for many years in the status of the greater 
institutions. With the adoption of the examina- 
tion system, the institutions have made sure that | 
the younger entrants come up to a certain standard | 
of education. But they do not stop there. They | 
are well aware that the ability to pass examinations 
may be deceptive as a test of a candidate’s quali- 
fications, and they take great pains to satisfy 
themselves that the practical work of the applicants 
and their worthiness to be trusted with responsi- 
bility reach a high standard 

Hence it has come about that, without the need 
of any law, membership of the greater institutions 
is doing in engineering just what tbe Royal Colleges 
do in the realm of medicine and surgery. But with 
this difference. The would-be doctor or surgeon 
must pass the qualifying examinations ; he cannot 
claim admission to the register by pointing to years 
of successful work or to the position which he has 
attained. The engineer can do so, and every year 
many who have outgrown the examination age 
are elected on their merits to membership of the 
great institutions. As years go by, it is probable 
that more and more men will become members by 
taking the ad hoc examination or by holding exempt- 
ing qualifications; we may even anticipate the 
time when the institutions cease to be examining 
bodies and admit only men who have passed 
through university courses. But even now mem- 
bership of the greater institutions is a practical 
form of registration and is achieving all that regis- 
tration by law could achieve. 








The Gauging of Cylinders for 
Diameter. 


By L. A. LEGROS, M. Inst. C.E., M.I. Mech. E. 


Tue definition of a cylinder in modern geometry 
is given in the “ Oxford Dictionary "’ as “ the solid 
generated by a straight line moving always parallel 
to itself and describing any fixed curve (not necessarily 
a circle).”’ The older definition limited the term 
to circular cylinders; it allowed inclination of the 
generating line and defined the case in which the 
generating line is perpendicular to the plane of the 
circle as a “ right cylinder ’’ ; the class here considered 
is the modern right cylinder. 

In his work on the “ Kinematics of Machinery 


simple plan does not suit those who like to see every- | 


| to produce a figure with circular arcs at the ends 
| and a pair of equal and suitable curves, as shown in 
Fig. 3. 

| Reuleaux becomes more interesting when lh 
| describes a curved sided triangle, styled the “ curve 
| triangle,”’ in its relation to the circumscribing square 
—Fig. 4. It will be familiar to those who have see), 
it in use in the valve gear of steam engines givin 
full valve opening for 60 deg. of crank angle. Fo: 
this purpose the cam was arranged to revolve roun| 
one of the vertices, marked by the small circle, ani 
it travelled to and fro in a slotted frame on the valy 
rod to which it was attached. This form of can), 
revolving in a hollow square guide, was also use| 
for drilling square holes. 

A better form of cam using six circular ares, thr: 
large and three small, the large and small curve 
being struck from the same three centres, is show: 
by Reuleaux, who extends its range to working eithe: 
in a square or a rhombus—Fig. 5. 

These applications of Reuleaux’ “ higher pairings " 
were not adapted to long and heavy use, but th 
name he gave them of “ curved figures of constant 
breadth ’’ had ceased to be of any immediate interest, 
till—at a conference in Sweden—a new troubk 
came on the scene, of quite a different nature fro: 
those recognisable as old enemies of standardisation 
but it was vouched for by men of the highest technica! 
skill in the making of gauges of the very first class 
It had been found that amongst cylindrical product 
there were some short rollers that measured apparently 
correct to 0-000lin. by the micrometer, but that 
were so much “‘ out-of-round ” that this abnormality 
could be felt with the fingers. The roller would, 
moreover, take a position of rest on a level plate, 
or, rather, one of three positions, thus proving that 
the curvature was not constant. As far as the writer 
could ascertain, the curvature varied gradually, 
and so did not follow the arrangement—Fig. 6 
having six abrupt changes of curvature. The form 
appeared to consist of a multiplicity of short curves 
amounting to a continuously varying radius, or, 
rather, pairs of curves increasing and decreasing 
between the same maximum and minimum radii. 
It was stated that the difficulty of gauging could 
be overcome by using a special micrometer with three 
axes at 120 deg., or, in other words, with gauging 
surfaces at 60 deg. to each other. The product 
could, of course, have been found to be in error by 
trying the work in a hole-gauge, but, in manufacturing 
processes, it is necessary to ascertain from time to 
time whether the tolerance is being exceeded; the 
hole-gauge would only show the product to be 
incorrect, but would give no idea as to the amount 
and kind of error and how to ensure its absence. 

This shaking of faith in the micrometer as a fina! 
authority for appeal has suggested two matters for 
investigation : 


(a) Can a figure be produced with a series of 
curves of gradually increasing and decreasing 
radii between maxima and minima, so as to repro- 
duce the wave curves of the original approximately ! 

(6) Can implicit faith be placed in the double 
check of the two-end and three-end micrometers, 
or are these, even in combination, also untrust- 
worthy ? 


The first step was to start with the “ equivalent 
curve triangle’ and find a method of varying the 




















Fig. 4 


“Tre Encwece” 


—1876—Reuleaux has shown that a figure formed by 
two circular arcs of the same radius, each struck 
from the middle of the other arc as centre, which he 
terms a “‘ duangle,’”’ can be revolved in the enveloping 
equilateral triangle so that “‘all three sides of the 
triangle touch the duangle continuously ”—Fig. 1. 

Apparently, he did not mention another “ duangle ”’ 
formed by striking an arc with its centre at the 
vertex of the equilateral triangle tangential to the 
base of the triangle, and completed by an arc of equal 





come about in time, but the country is not yet 





radius inverted—Fig. 2. It appears also to be possible 

















Fig. 5. 


Swain Se 


curvature while keeping the diameter of constant 
length, as in Fig. 6. The simplest method found for 
obtaining the result was by re-drawing the modified 
“curve triangle,’ so as to vary gradually from 
maximum to minimum, and vice versd. ; 
The next step was to find the lay-out of the dia- 
meters, which resulted after some trial, as shown in 
Fig. 7, in giving a regular swing from one position to 
another. It does not give a direct result for either 
end of the diameter except by continuous reference 
from each to the other of the conjugated curves. 
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The step next to be made was to establish the 
relationship between the “curve square” and the 
regular pentagon. Reuleaux, it is curious to note, 
did not treat of the “‘ curve square,” but investigated 
the “curve pentagon ”’ rotating in a square. The 
modified “‘ curve square” is shown in Fig. 8, the 
position of the radii of maximum and minimum curva- 
ture and the deviation fiom the circular form being 
given by the small and large T-shaped marks showing 
the respective positions—of the radii by the stem— 
and by the lengths of the arcs—struck from the same 
centre—corresponding to the maximum and the 
minimum radii. 

The modified “‘ curve pentagon ”’ inscribed in the 
regular hexagon—Fig. 9—was produced in the same 
manner and with the same reference signs as used for 
Fig. 8. 

Examination of this figure shows a difference 
between maximum and minimum deviation from the 
centre of figure amounting to over 4 per cent., and the 
two-end and three-end positions for the micrometers 
can agree because the regular hexagon is a tangent 
in any position of the inscribed “‘ curve pentagon.” 


ss 


Having found that the two-end micrometer gives 
misleading information by itself, and that the three- 
end micrometer can share its unreliability with the 
two-end, the question arises as to whether the three- 
end micrometer can give incorrect information by 
itself when the two-end finds a difference between 
maximum and minimum radii. 

Returning to the equilateral triangle, it would 
appear on inspection as though an ellipse could be 
inscribed in it in any position. There is a snag in 
this, as the length of side of the equilateral triangle 
would vary. A figure other than the ellipse is 
required for rotation tangentially to the three sides 
of the equilateral triangle ; also there is a limit to the 
maximum diameter ratio. The curve shown in Fig. 10 
has been drawn to a larger diameter ratio than in the 
two preceding figures. If the curve of this figure is 
compared with the ellipse of the same diameter ratio 
it will be found that it is flattened to the extent of 
about 1 per cent. of the radius the maximum 
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describing a definite path round the centre of the other 
element and completing the phase in one revolution. 

It is possible for a lathe to have this “‘ disease *’ and 
communicate it to the work. In the case of a conical 
pillar base of a rotary type-casting machine on which 
revolved the mould wheel, which was worm driven 
at about 10 revolutions per minute, the wheel was 
required to be within a tolerance of 0-0005in. on 10in. 
radius, the pillar being about 6in. in diameter. The 
error amounted to about 0-002in. and was not affected 
by scraping the column, nor traceable to lubrication, 
and, as far as can be recollected, had about ten waves 
to the revolution. The lathe mandrel was taken out 
and ground true between centres, and this appeared to 
have removed the main cause, though the back gears 
may have contributed with some of their several 
inherent errors, such as excentricity of wheel or pinion 
at the head or tail end and also with errors of 
dividing. 

Errors of this kind are more difficult to investigate 
in large work than in small. Movements of less than a 
thousandth of the radius length are difficult to detect 
except by careful measurement of the product. It 
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may at least be of interest to examine the bearing 
surfaces of large gear-cutting machines, in cases where 
periodic maxima and minima of error have been 
found, and by investigating what part may be due to 
the bearings and what part may be due to other 
parts, the gears, the drive, feed and other controls, as 
well as the cutters and their setting. The noise of 
gears is very difficult to reduce or eliminate; if this 
investigation has revealed a hitherto unappreciated 
source of this trouble it will not only have been worth 
while to have done this, but also possibly to investigate 
still further. 

It is to be noted that the errors of form can occur, 
not only on the cylinder of any diameter, but also on 
the cone, and that this case is affected by the control 
of the vertex. If the work is held at the vertex, as 
by the dead centre, the errors of this kind will diminish 
proportionately over the whole contour. If there is 


|}only the lathe mandrel to consider both journals 
‘must be taken into account. 


The errors may be 
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deviation being at about 45 deg. from the maximum | 
| parallelism, according to circumstances. 


and minimum diameters. 


Fortunately, the unintentional production of such | 


wave forms as these is not common, and it is said by 


those who have suffered from this trouble that it is | 
If, however, we consider the tools | 
for drilling, reaming or boring, cases are common and | 


easy to prevent. 


better known than their cure. The twist drill, if not 
properly sharpened, can produce a hole of the same 
class as shown in Fig. 10. Reamers will chatter, 
particularly if the number of cutting edges is even, 
but they also chatter when the number is odd, and it 
is only lately that it has been recommended that the 
cutting edges should be spaced unequally. In fact, 
any cutting tool that depends on two or more edges 
cutting simultaneously must be suspect unless it is 
proved that the work produced accords with its mating 
surfaces, 

The centres of the multi-arc or wave figures do not 
remain fixed when one of the elements is fixed and 
the other revolved ; the axis of the rotating figure 
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reproduced proportionately or as the effect of 


It is not impossible for the range of errors to include 
another variety, that of creeping of the error of form 


proportionately to the revolutions made, with the 
result that the surface produced would be helical, and 


also this might occur on conical work. 
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Slide Rule Calculations. By H. O. Cooper. London: 
7s. 6d.—Everyone who has 
made extensive use of a slide rule is certain to have had 
in his hands at some time one, the markings of which, 


in 
| or one of the scales, he could not understand. Many others, 


too, who have used slide rules for a number of years, have 
probably done so without a proper appreciation of their 





capabilities. In fact, it may be said that many people 
regard the slide rule only as an instrument for facilitating 
the operations of multiplying and dividing. For such 
@ purpose it is exceedingly useful, but that ite range of 
usefulness goes far beyond this is fully demonstrated by 
Mr. Cooper. To such people, this book will open up 
unexpected possibilities, while many others will find that 
the methods they 7 can be improved upon. The 
author devotes the t two chapters to a complete 
elucidation of the theory underlying the slide rule ; prin- 
ciples which it is very necessary to understand if the 
instrument is to be used intelligently. Subsequently, 
he devotes a series of chapters to methods by which various 
calculations can be facilitated, such as the finding of 
cubes and cube roots and trignometrical functions. An 

— at the end of the book describes a number of 
ahh rules made for special purposes. 





Alternating Current Electrical Engineering. By W. T. 
Maccall. London: University Tutorial Press, Lid. 
Price 15s.—The second edition of this book, which is a 
text-book on A.C. theory, has been brought up to date 
so as to make it cover recent developments. The rapid 
progress of wireless work has entailed the addition of four 
pages to the chapter devoted to this subject, and the 
re-writing of much of the original matter on this subject. 
Where necessary, the nomenclature has been altered to 
bring it into line with the British Standard Glossary. In 
particular the term “capacitance’’ has been adopted 
instead of the term “ capacity,’’ which has other uses 
In the chapter on watt meters and energy meters, a new 
pattern of induction meter is described. Apart from these 
alterations and additions, the volume does not appear to 
have undergone any marked change. 





Switchgear Practice. By Henry E. Poole. London: 
Chapman and Hall. Price 15s.—This volume gives a 
survey of the switchgear in general use, and is based on 
the author’s experience in the design of apparatus for the 
control of electric power. Typical oil switches are con- 
sidered in detail, as individual units, and included in 
assemblies of the usual forms. Switchgear dealing with 
power distribution forms the main subject, but mining 
gear is considered at length. While the whole range of 
electrical control gear is covered, the size of apparatus 
which is usually employed receives most attention. The 
whole subject is treated from the practical standpoint, 
with little reference to theory, but details of the B.E.8.A. 
specifications and the V.D.E. rules are given where they 
apply. The volume contains many drawings and diagrams, 
but tone illustrations, such as those to be found in makers 
catalogues, have been avoided. Although there is no 
shortage of books on switchgear, the author claims to 
have covered new ground. 
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FiG. 1—-MACHINE ARRANGED FOR SPUR GEAR PLANING 























FiG. 2—DIVIDING (WHEEL OUTSIDE PEDESTALS 


A Large “Sunderland” Gear 
Planer. 


THE largest gear planer yet made for generating spur 
and helical gears on the ‘‘ Sunderland ”’ system has recently 
been constructed by Messrs. J. Parkinson and Son, of 
Shipley, Yorkshire. This machine, which we illustrate 
herewith and in our two-page Supplement, is capable of 
cutting spur gears up to 15ft. diameter, 24in. face, 5in. 
C.P.; double helical gears up to 15ft. diameter, 24in. face, 
1 D.P.; and single helical or spiral gears, either right or 
left hand, 15ft. diameter, from 10in. face at 30 deg. helix 
angle, to 15in. face at 0 deg. helix angle. 

The machine works on the well-known “ Sunderland ” 
system of generation from a cutter having rack-shaped 
teeth—see Fig. 4—the cutter reciprocating parallel with 
the axis of the wheel to remove the metal, and simul- 
taneously travelling at a tangent to the pitch circle of the 
wheel, while the wheel slowly rotates at the same linear 
speed on the pitch line. As the number of teeth in the 
cutters is not sufficient to permit this movement to proceed 
continuously, it is arrested after the traverse of each 
pitch to permit the cutter to step back one pitch. The 
generating movement is then resumed. It is only neces- 


sary, therefore, for the cutter to have a sufficient number 
of teeth to cover the arc of contact, although actually, on 
coarse pitches, even this extent of cutter is not necessary. 
Thus every tooth on the wheel is acted on by the same teeth 
in the cutter, in exactly the same way, and uniform results 
are obtained. 


| 





The various types of gears, spur, spiral or single and 
double helical, are cut in the particular machine with which 
we are dealing by means of three different sets of cutter 
slides or equipments that are interchangeable on the 
machine. The reason for making this provision is that the 
firm for whom the machine was built foresaw that it might 
not be able to keep it fully employed on any one type of 
gear, and therefore wished to be able to cut by it gears of 
any of these types within its capacity and without sacri- 
ficing efficiency. With such an arrangement it is obvious 
that there will be some loss of time in changing over the 
equipments when a different type of wheel from that for 
which the machine is set has to be cut, but as the time 
required for a complete change over is approximately only 
one hour, the loss is negligible in comparison with the loss 
sustained by an expensive machine standing idle, when it 
might otherwise be profitably employed. 

For convenience of construction and transport the bed 
is made in three portions securely bolted and keyed 
together. The largest section of the bed supports the cutter 
slide headstock, which is movable along the bed to suit 
varying diameters of wheels. The two other sections of the 
bed may be described as pedestals with a gap between 
them, in which the wheel to be cut is mounted on a hori- 
zontal spindle. One of these pedestals carries the spindle 
headstock with its hollow spindle, dividing wheel and face- 
plate. The other pedestal carries the spindle tailstock or 
outer bearing and supports the overhung weight of the 
wheel to be cut. 
its axis remains stationary, all adjustments being made at 





Fic. 3—DIVIDING 


When the wheel is mounted, therefore, | 
| may be placed either in the outside position—that is, 


the cutter head, and as some of the wheels which this | 


machine will have to cut will be very heavy, this fact is an 








WHEEL BETWEEN PEDESTALS 


important consideration. The two pedestals are not only 
firmly bolted and keyed to the other portion of the bed, but 
are connected together by a tie piece or brace of U section. 

It is intended that the underside of the base of the 
machine shall be 15in. below the floor level and that it 
shall rest on a concrete foundation, to which it may be 
securely clamped by outside clamping pieces in preference 
to foundation bolts which pass through a flange on the 
base of the machine. A number of adjusting or levelling 
screws are, however, fitted to the base, which act on steel 
plates let into the concrete, so that the bed may be con- 
veniently levelled and any distortion caused by the settling 
of the foundation easily corrected. A gap 3ft. 6in. deep 
in the concrete is necessary to clear the largest wheel 
which the machine will take. This gap will be faced with 
some material which will make it impervious to the cutting 
oil or coolant. A large steel tank to act as a reservoir for 
the cutting oil or coolant is let into the concrete at the rear 
of the machine and below the level of the gap for the wheel. 
A geared pump lifts the oil from this tank and delivers it to 
the cutting faces. 

The spindle is 17}in. diameter in its bearings and has a 
12}in. hole through it. It is made reversible, end for end, 
in its bearings, and fitting on one end and securely bolted 
to a flange on the spindle is the division or indexing worm 
wheel, which is 8ft. diameter. The division wheel is 
formed in one with a face-plate provided with radial tee 
slots. The spindle is made reversible, end for end, in its 
bearings, in order that the division wheel and face-plate 


furthest from the front of the machine—or in the inside 
position—that is, in the gap between the two pedestal 
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portions of the bed—see Figs. 2 and 3. This is a novel and 
important feature of the machine and is of special value 
when helical gears have to be cut. When gears smaller 
than, say, 8ft. diameter are to be cut the division wheel is 
placed in the outside position. This arrangement is neces- 
sary to enable the cutter head to be brought close enough 
to the centre of the spindle to deal with wheels of such 
diameter. 

When spur gears are being cut there is very little tor- 
sional stress on the spindle, because the direction of the 
cut is parallel with the axis. In the case of helical gears, 
however, & torsional stress is set up by the angular direction 
of the cut. This torsional stress not only affects the wheel 
which is being cut, but is transmitted to the division wheel 
and the worm which engages with it, and when the division 
wheel is in the outside position the torsional stress passes 
through the spindle. The stress on the spindle naturally 





Tee Encmnece” 


Fic. 4 THE SUNDERLAND CUTTER 


increases with the diameter of the wheel being cut. If. 
however, wheels larger than, say, Sft. or 9ft. in diameter 
are to be cut, the spindle is reversed, so as to bring the face- 
plate to the inside position, and the wheel to be cut is 
bolted to or driven direct by the face-plate. The spindle 
in these circumstances is not subject to torsional stress 
and merely rotates as a shaft, the stresses being trans- 
mitted directly from the face-plate to the division wheel 
and worm. It is unnecessary, when bringing the face- 
plate to the inside position, to disturb the division worm, 
because a separate unit consisting of another division worm 
with its housing is mounted on the headstock when the 
division wheel is in the inside position. 

The headstock carrying the spindle has a lateral adjust- 
ment to enable the wheel to be cut to be set in proper 
relation with the cutters. This adjustment is a great con- 
venience when double helical or herringbone gears are 
being cut, because it is important that the apex or junction 
of the right and left-hand helices should be at the centre 
of the face of the wheel. The brackets which carry the 


bed by power. The drive may be started or stopped by 
means of a lever at the front end of the machine. 

The tailstock or outer support for the arbor is mounted 
on a slide which can be laterally or axially adjusted along 
the pedestal at the front side of the machine by means of 
a screw and nut. This construction has been adopted in 
order that various sizes of tailstocks or outer supports may 
be used. Two outer supports are supplied with the 
machine, and by means of them any size of arbor up to 
9in. diameter may be used, and shafts up to 12}in. diameter 
—the size of hole through the spindle—may be supported. 

The ‘cutter, head jis moved, along the bed to suit the 
diameter of wheel to be cut. Small adjustments and 
feeding-in for depth of cut are made by hand, but for 
greater movements a power traverse is provided by a 
4 H.P. reversing motor, acting through a friction clutch 
controlled by a lever in the usual operating position at 


machine, and equalises the power demand. The cutter 
box may, however, be used with one cutter to cut on one 
stroke only, as may be desired if a special wheel has to be 
cut, for which a roughing and a finishing cutter are not 
available, or are too costly for the particular case. 

This spur cutting equipment will cut up to 5in. circular 
pitch. The machine is also equipped for cutting spiral 
or single helical gears up to 1 diametral pitch. 

The equipment for the second-named purpose consists 
of a slide mounted on a swivel base, which is fixed on the 
vertically sliding saddle already referred to. The slide 
can swivel from zero to an angle of 30 deg. In the zero 
position, the cutter moves parallel with the axis of the 
spindle, and may, therefore, be used for cutting spur 
gears up to 15in. face, using an ordinary or single-acting 
cutter box. The length of stroke is fixed and, therefore, 
as the cutter slide is swivelled to cut at an angle, for 

















Fic. 6-DOUBSLE HELICAL CUTTER SLIDES 


the front side of the machine. When the cutter head is 
being fed in to the depth of the cut, the movement is 
read on{micrometer dials. The cutter head has a vertical 
slideway on which fits the saddle to which the three alterna- 
tive sets of cutter slides with which the machine is equipped 
are gibbed and bolted, in such a way as to be readily and 
accurately interchangeable. The spur cutting slide 
reciprocates horizontally, parallel with the axis of the 
spindle, and is driven by a crank and connecting-rod. 
In order to obtain two lengths of stroke, two interchange- 
able crank discs are provided, one giving 1]%in. stroke 
for cutting wheels up to l5in. face, the other giving 28in. 
stroke for cutting wheels up to 24in. face. 

The cutter box is of the patented “ double-acting ”’ 
type; that is to say, it carries two cutters, clamped 
back to back, each cutter being in action on alternate 








Fic. 5—-DRIVING MECHANISM FOR 


two division worms are fixed to the headstock and are 
moved with it, so that the correct relation between the 
division wheel and its worm is maintained. Screw chucks 
for holding solid shaft pinions, face-plates or driving plates 
ean be fixed and keyed directly to the spindle end. When 
very heavy gears are being cut the load on the spindle is 
considerable, and accordingly automatic forced lubrication 
to the spindle bearings is provided. 

When the ma@hine is cutting the generating motion is 
obtained by the combined rotary motion of the wheel to 
be cut and the tangential movement of the rack-shaped 
cutters, these two movements being made simultaneously 
and in unison and the spindle being rotated through the 
division worm and wheel. Means are provided for rotating 
the spindle continuously at a faster speed than that 
employed for cutting. This high speed is useful for setting 
up or testing the truth or concentricity of blanks. The 
high-speed drive is obtained from a small motor which is 
also used for traversing the cutter headstock along the 





CUTTER S.iipes | 


strokes. In this way there is always one cutter at work 
and the idle stroke is eliminated. The cutter box is a 
steel casting, built within the slide and tilts at the end of 
each stroke, so as to bring each cutter in turn into the 
cutting position. It is in order to provide the clearance 
for the double cutters at the end of each stroke that 19in. 
stroke is required, for 15in. face wheels, and 28in. stroke 
for 24in. face wheels; but, even so, fully 75 per cent. 
greater output is obtained by this method than by the use of 
only one cutter. When two cutters are used in the manner 
described, one of them acts as a roughing or bottoming 
cutter, and cuts the bottom of the spaces slightly more 
deeply than the finishing cutter. The roughing cutter 
splits the chip, and removes most of the metal, whilst the 
finishing cutter has only to finish the sides of the teeth 
and generate the correct sha This method, therefore 
not only increases production by eliminating the idle stroke 
but, it is claimed, gives a better finish, enables deeper cuts 
and faster feeds to be used, reduces the stress on the 


cutting spiral or single helical gears, the width of wheel 
that it will cut diminishes, but it will cover the following 
range for gears up to 1 D.P. 


l5in. face at 0 deg 
14in 10 deg 
12in. 20 deg 
10in. 30 deg 


The double helical cutting equipment with which the 
machine is also provided, is fixed on the vertically sliding 
saddle, previously mentioned. This equipment consists 
of two independent cutter slides, working in the same 
saddle, but each driven direct by a separate crank shaft, 
both shafts being geared together, so that as one slide 
advances, the other recedes. Each slide is inclined at 
the angle of the helix, namely, at 22} deg. The cutter 
boxes are built within the slides,-and each receives a 
slight, but positive, relief motion to prevent the cutters 
rubbing on the return stroke. The cutters have rack 
shaped teeth, inclined right and left-hand respectively, 
at the helix angle, but are otherwise exact duplicates. 
The cutter boxes are adjusted in such a way that the cut- 
ting face of each cutter passes slightly beyond the centre, 
to the extent of about 0-02in., to ensure perfect clear- 
ance, and to enable each cutter to ease the chip for the 
mating cutter. Thus, with simple rack-shaped cutters, 
carried in slides, reciprocating in straight inclined slide- 
ways, true and theoretically correct, involute generation 
is fully achieved, without recourse to spiral guides. 

The machine is electrically driven by a 30 H.P. motor, 
with push-button control, and by an auxiliary reversing 
motor of 4 H.P. for traversing the cutter head, and for 
rotating the blanks when setting or testing for true 
mounting. The total net weight, excluding the electrical 
equipment, is 45} tons. In the Supplement we reproduce 
drawings showing a side elevation and a plan view of the 
machine. The Supplement also contains end elevations 
of the pedestals, and of the cutter headstock. The 30 H.P. 
driving motor and the 4 H.P. auxiliary motor are at the 
rear end of the bed, the former being connected to the 
long driving shaft A by a flexible coupling. This shaft is 
partly enclosed by telescopic tubing to protect it from 
dirt and for the sake of safety. The drive passes from the 
shaft A through reduction gears in the cutter head, and 
“* pick off *’ change gears—by which the speed of the cutter 
slides is varied—to a 6-to-1 double helical gear reduction, 
the driven wheel of which is mounted on one of the two 
crank shafts which drive the double helical cutting slides. 
This driven gear in turn drives a similar gear, which is 
mounted on the other crank shaft. These gears, which are 
clearly shown in Fig. 5, are not directly keyed to their 
respective shafts, but are coupled to them by paw! blocks 
also shown in Fig. 5—to which reference will be made 
later. 

The crank pins are forged solid with their shafts, and 
carry bronze die blocks, which slide in slots in the rear 
face of the cutter slides, which are thus caused to recipro- 
cate as the cranks rotate—see Fig. 6. The second crank 
shaft—see the Supplement—carries at its other end a 
crank disc B, which, acting through a connecting-rod, 
rack and pinion, single-acting pawl and bevel gears, 
imparts an intermittent rotary motion to the four-step 
cone C, which, in turn, by belt, drives the step cone D— 
see also Fig. 5. An intermittent feed is obtained in this 
way for use when spur gears are being cut by the ‘ double- 
acting’ method already mentioned. The feed motion 
operates during the roughing stroke only, and the biank 
is stationary during the finishing stroke. When, however, 
double helical gears are being cut, there is always one 
cutter slide moving on the cutting stroke, and a continuous 
feed is necessary. The intermittent feed motion is, there- 
fore, put out of action by the lever E, and the step cones 
C and D rotate continuously. 
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The gearing which controls the feed and generating 
motions runs in an oil bath at the rear end of the cutter 
head. Figs. 5 and 7 show these gears exposed by the 
removal of the covers and some other details. On the 
shaft nearest the front in Fig. 7 are two worm wheels. 
The worm wheel at the extreme right rotates slowly, 
being driven by the step cone D, and drives the feed or 
generating motion. The worm wheel at the extreme left 
is driven more rapidly at a constant rate, and drives the 
reverse or indexing motion. These wheels, in turn, drive 
the spur pinion which is next to the right-hand or feedi 
worm wheel, through the intervention of pawls which are 
operated by the control drum gear driven by the spur 
pinion. The movements required for a complete cycle 
are controlled by one revolution of the drum gear. 

The control drum has one complete gear-and two seg- 





| 


Fig. 7 shows part of the outer end of one of the crank shafts 
which drive the cutter slides, certain parts having been 
removed to show the details. The double helical gears on 
the crank shafts are not directly fixed on the shafts, but 
are coupled to them by pawl blocks, so that the shafts 
rotate with the gears only when the pawis are engaged. 
When the pawls are withdrawn, the shafts are positively 
held stationary, whilst the wheels continue to rotate. 
The pawis are operated by plungers which are con- 
trolled by a timing disc driven by the drum control gear, 
in such a way that on the completion of the last return 
stroke before the indexing movement, the rotation of 
each crank disc is stopped with the cutter slide in its 
extreme outward position. On the completion of the 
indexing movement and the commencement of the feed 
or generating motion, each pawl in its turn is re-engaged 





FiG. 7--GEARING CONTROLLING FEED AND GENERATING MOTIONS 


inents,or interrupted gears. The segments drive gears on 
the next shaft, and come into action alternately, and as 
one of them acts through an intermediate, the third shaft 
is driven, first in one direction and then in the other. 
This third shaft is geared by change gears to the shaft 
which drives the screw regulating the pitch travel of the 
cutter slide. The slide is therefore traversed forward for 
one pitch during the generating movement, and then for 
one pitch in the opposite direction, which is equivalent to 
indexing for the next tooth. While this reverse or indexing 
motion is taking place, the reciprocating or cutting action 
of the cutters is suspended by the stopping of the cutter 
slide or slides at the outward end of the stroke, with the 
cutters clear of the edge of the blank. 

The drum control gear also operates through various 
gears and shafts the worm which drives the division 


and the cutting action resumed. The pawl blocks are not 
shown in Fig. 7, but may be seen in Fig. 5. 

The cutter head is moved along the bed to accommodate 
the diameter of the wheel to be cut, and for feeding the 
cutter to depth. This movement is effected for short 
distances by the hand wheel F—see the Supplement— 
at the front side, the distance moved being read by 
micrometer dials. The power traverse driven by the 
4 H.P. auxiliary motor may also be used. 

The auxiliary motor is placed in any convenient position 
at the rear end of the bed, and drives by belt on to a hori- 


| zontal shaft, connected by spiral gears and clutch to the 


traverse screw in the centre of the bed. At the rear side 
the same horizontal shaft is coupled to a shaft which in 
turn is coupled to the division worm shaft for rotating the 
spindle when setting or testing gear blanks for truth. 














Fic. 8—-THE ORIGINAL ‘‘SUNDERLAND’’ GEAR PLANER—1909 


wheel, and thus effects the rotation of the spindle and the 
gear to be cut, the speed of rotation being determined by 
the number of teeth to be cut, and being obtained by 
suitable change gears. This mechanism does not reverse, 
however, but rotates in the forward direction during the 
feed or generating motion, and is stationary during the 
reverse or indexing motion. 

As already stated, the rotation of the division wheel is 
arrested during the reverse or indexing motion of the 
cutter slides. This arrestment is effected by the intro- 
duction of a driving pawl in the control gear, which drives 
in the forward direction only, so that whilst certain parts 
reverse, others remain stationary. Reference has also 
already been made to the arrest of the reciprocating move- 
ment of the cutter slides at the outward end of their stroke, 
to permit the reverse or indexing motion to take place. 
This action is also controlled by the drum control gear. 


The clutch which drives the traverse screw is engaged and 
held in engagement by a lever G, near the hand traverse 
wheel F on the cutter head. When this lever is released, 
the clutch disengages automatically and the traversing 
motion stops. The motor is reversible so that the head may 
be traversed in either direction. The clutch which con- 
nects the above-mentioned horizontal shaft to the division 
worm is @ friction clutch engaged and disengaged by a 
lever at the front end of the bed where the operator stands 
when testing blanks for true rotation. Before this lever 
can be used, however, the change gears which normally 
drive the division worm when cutting must be disconnected. 

Seven cutting speeds, varying from 6} to 18 strokes 7 
minute, are provided. The feed rates are four in number 
and range from 30 to 87 cuts per tooth. 

By way of contrast and as an item of historical 
interest, we illustrate in Fig. 8 the first “Sunderland” 





gear planer. This machine was built by Messrs. Parkin 
son in 1909, and is still in use, in their establishment ai 
Shipley, on production work. 








The Iron and Steel Institute. 


THE annual meeting of the [ron and Steel Institute will 
be held at the Institution of Civil Engineers, Great George 
street, Westminster, on Thursday and Friday, May 7th 
and 8th, 1931, commencing each day at 10 a.m. Thy 
following programme has been arranged : 

Thursday, at 10 a.m.—General meeting of members, t: 
consider the annual report and statement of accounts for 
1930. The presentation of the Bessemer Gold Medal t: 
Sir Harold Carpenter, F.R.S. To confirm amendment ot 
the by-laws. Induction of the newly elected President 
Colonel Sir Charles Wright. Presidential address. Dis 
cussion on “ Production Economy in Iron and Stee! 
Works,” by Mr. O. Cromberg; and “* The Melting Shop 
of the Appleby Iron Company, Ltd.,”” by Mr, A. Robinson 

At 2.30 p.m.—Discussion on “‘ First Report on the Corro 
sion of Iron and Steel,’’ being a report by a joint com 
mittee of the Iron and Steel Institute and the Nationa! 
Federation of Iron and Steel Manufacturers to the [ro: 
and Steel Industrial Research Council; ‘‘ The Constitu 
tion of Scale,”’ by Mr. L. B. Pfeil. At 7.30 p.m. the annua! 
dinner of the Institute will take place in the Grand Hall, 
Connaught Rooms, Great Queen-street, W.C. 

On Friday, at 10 a.m.—Announcements of the followin, 
awards :—The Andrew Carnegie Research Scholarship: 
for 1931-32; the Carnegie Gold Medal and the William 
Prize. Discussion on “ Accelerated Cracking of Mild 
Steel (Boiler Plate) under Repeated Bending,”’ by Dr. W 
Rosenhain, F.R.S., and Mr. A. J. Murphy; “ On th: 
Nature of Defective Laminations in Wrought Iron Bar- 
and Chain Links,’’ by Dr. H. J. Gough and Mr. A. | 
Murphy ; “ The Effect of Carbon and Silicon on the Growt! 
and Scaling of Grey Cast Iron,” by Mr. A. L. Norbury and 
Mr. E. Morgan. 

At 2.30 p.m.—Discussion on “ The Basic Process 
Some Considerations of its Possibilities in England,”’ by 
Mr. V. Harbord ; ‘* Blast-furnace Data and their Correla 
tion, Part II.,"° by Mr. E. C. Evans, Mr. L. Reeve, and Mr 
M. A. Vernon; “The Sub-crystalline Structure of 
Ferrite,” by Mr. C. O. Bannister and Mr. W. D. Jones ; 
‘““Some Alloys for Use at High Temperatures: Complex 
Iron-nickel-chromium Alloys, Part III., The Effect of 
Composition and Exposure to High Temperatures,”’ by 
Mr. C. H. M. Jenkins and Mr. H. J. Tapsell. 

The following papers will be presented at this meeting 
and discussed by correspondence :—-‘‘ The Formation of 
Ferrite from Austenite,’”’ by Sir H. C. H. Carpenter, 
F.R.S., and Mr. J. M. Robertson ; * Refractory Materials 
for the Induction Furnace,’’ by Mr. J. H. Chesters and 
Mr. W. J. Rees; “ The Resistance of Copper-nickel Steels 
to Sea Action,”” by Mr. J. Newton Friend and Mr. W 
West ; “* X-ray Investigations on the Crystal Structure of 
Hardened Steel,” by Mr. E. Ohman; “ X-ray Investiga 
tion of Certain Nickel Steels of Low Thermal Expansion, 
by Mr. G. Phragmén. 

The autumn meeting of the Institute will take place at 
Swansea from Tuesday, September 20th, to Thursday, 
October Ist, 1931. The following is an outline of the 
provisional programme :—On Tuesday, Wednesday, and 
Thursday, there will be technical sessions in the Drill Hall, 
Swansea. On Tuesday the British (Guest, Keen and 
Baldwins) Iron and Steel Company will entertain th« 
members to luncheon. In the afternoon a visit will bx 
paid to the Port Talbot works of the British Iron and Steel 
Company, and in the evening the Mayor of Swansea will 
hold a reception, followed by a dance. 

On Wednesday the members will be the guests of Bald 
wins, Ltd., at luncheon. In the afternoon visits will b: 

id to the King’s Dock Tin-plate Works of Baldwins, 

td., and the works of the Grovesend Steel and Tin-plat: 
Company, Gorseinon. A banquet will be held in the 
evening, by invitation of the South Wales Siemens Stee! 
Association. 

On Thursday the National Smelting Company and th: 
Anglo-Persian Oil Company will entertain the members to 
luncheon, and in the afternoon visits will be paid to the 
South Wales Spelter Works, Swansea, the National Oi! 
Refineries, Skewen, and the Mond Nickel Works, Clydach 
The evening will be spent at musical entertainments. 








Water-Tube Boilers with Service 
Results.* 
By HAROLD E. YARROW. 


Tae adoption of water-tube boilers in the merchant 
service has been so rapid during the last few years that 
particulars of some of the recent installations, together 
with performances and costs of maintenance in service 
may be of interest at the present time. 

Of primary importance is the fact that, for generating 
high-pressure steam, a boiler of the water-tube type is 
essential, the Scotch boiler being inevitably restricted to 
low working pressures—below 300 lb. per square inch- 
by the nature of its construction. Sustained effort has been 
directed towards improving the design of the water-tube 
boiler, and also that of the superheater and air heater, in 
order to secure, not only a high standard of efficiency, but 
also simplicity, reliability, and low upkeep costs with a 
considerable degree of success. 

As compared with the Scotch boiler, the water-tube type, 
for a given evaporation, occupies less space and is of less 
weight ; furthermore, its design is more elastic, so that 
space available can be utilised to the very best advantage. 
Again, the water-tube boiler has no limiting size, has 
superior combustion space, and gives a higher overall 
efficiency while being better suited for mechanical 
methods of firing, including pulverised fuel. 

* Institution of Naval Architects, March 27th, 1931.— 
Abstract. 
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As regards evaporation per ton weight, working pressures 
vovern the thickness of pressure parts and therefore weight, | 
lso the method of construction interacts on this aspect. 
Boilers that must occupy @ small floor area are made of 
yreater height and require a heavier supporting structure, 
1s on the P. and O. liners “ Strathnaver " and “‘ Strath- 
aird.”” Space and weight are also largely affected by rating 
and overall efficiency 
owing for all qualifying factors, there is an advantage, 
from the point of view of floor area, in adopting large units. 
or the “ Strathnaver ” and “ Strathaird '’ the evapora- 
tion per square foot of floor area is over 60 per cent. greater 
than for the “ Viceroy of India,” and large units have, in 
i.ddition, the further advantage of fewer fittings, simpler 
pipe arrangements, and less stokehold staff being required. 

The two P. and QO. liners the “‘ Viceroy of India,” 
fitted with water-tube boilers, and the * Rajputana,”’ 
with Scotch boilers, form an interesting comparison from 
the boiler point of view, and although the “ Viceroy ”’ 
is of about 1000 H.P. greater power, the “‘ Rajputana "’ 
requires 50,000 lb. per hour more steam. The boiler 
fliciency, steam pressure, and temperature are lower on 
the “* Rajputana,”’ and the engine anon is less. Both 
vessels have native stokehold complements, six men per 
watch being required to look after the “ Rajputana ”’ 
Scotch boilers, against four per watch for the boilers on the 

Viceroy of India.” Owing to the better lay-out given by 
the larger sizes, it is anticipated that only three natives per 
watch will be required for the water-tube boilers on the 

Strathnaver,”’ although the power is 60 per cent. greater 
than the “‘ Viceroy of India.” 

In the larger sizes boilers are fired from the side instead 
of the end. Side firing is advisable for a large boiler to 
ensure that the heat is evenly distributed throughout the 
whole width, and also facilitates the general arrangement 
in @ large stokehold by enabling the boilers to be fired on 
either side of a central aisle as in a land power station. 
All the boiler drums, whether with side firing or end firing, 
are arranged in a fore-and-aft direction ; this is important | 
to maintain steady running and efficiency during bad | 
weather. | 





To allow foc greater expansion, large-size boilers are 
supported from the saturated steam drum in such a way 
that the nests of tubes are quite free to expand longi- 
tudinally. The boiler casings are arranged as air ducts for 
the air on its way to the burners, and at the sides are 
stiffened and braced to form box girders, which carry the 
saturated steam drum at each end. Smaller boilers are | 
supported on feet riveted to the lower water drums, these 
feet resting on stools forming part of the ship’s structure. 
Superheaters consist of U tubes expanded into a drum of 
forged construction, this drum having internal divisions to 
provide the required number of passes for the steam 
through the superheater. The superheater tubes are | 
steeply inclined and self-draining, and the large integral | 
drum acts as a steam receiver. The air heaters are of the 
tubular type, and are adapted to the lay-out of uptakes | 
best suited for each particular vessel. In addition to the 
usual mountings, important accessories are feed-water | 
regulators, soot blowers, and low water alarms. 

Table I. gives some particulars of actual costs of service 





Taste I. 


‘Duchess “‘ Duchess ‘ Beaver- '“* Viceroy 


Vessel. of Rich- of York. burn. of India.”’ | 
mond.” 
In service . . Over 2 years 2 years 3 years 2 vears 
Number of bojlers 6 6 4 o 
Average costs per 
annum, £— 
Boiler pressure | 
parts.. . os 4 6 3 ! 
Superheater pres- 
parts.. .. 59 31 i4 
Mountings (in- 
cludes opening 
up for survey) .. 256 322 63 202 
Brickwork 155 250 95 170 
Casi pe ce es 36 64 53 98 
Insulation .. .. 4 2 8 24 
General fittings, | 
&e. ber ee 9 20 13 5 
Average total per 
anpum.. .. «- 523 664 266 514 
Average per boiler 
per annum, £ 87 lil 66 86 


maintenance and upkeep. The steamers of the ** Duchess " 
class and the “* Viceroy of India” have been in operation 
about two years, and the “‘ Beaverburn " over three years. 
The “* Beaverburn ™ is panes with mechanical stokers, 
and although the cost ‘of upkeep to these stokers is not 
included, it is understood that repairs have been few, and 
it is interesting to note that Mr. J. Johnson has equipped 
the two other “ Beaver” class vessels with mechanical 
stokers, viz., the “‘ Beaverhill "’ and “‘ Beaverbrae.”’ 

The maintenance costs are the average during the time 
the vessels have been in service. In the case of the 
“ Viceroy of India ” the figures are given for the first year’s 
running, and it is understood that for the second year they 
are less. It is interesting to record that the approximate 
steaming distance of the “ Viceroy of India" during a 
period of two years is about 150,000 miles, and the total 
boiler maintenance during this period works out at about 
1}d. per nautical mile. 








Ln a recent issue of Mining and Metallurgy, Mr. D. H. 
McLaughlin calls attention to the increasing use of geo- 
physical methods by geologists and engineers during the 
past year. The relation of geophysical and geological 
work has become increasingly clear. The efforts to secure 
records from greater depths by seismic methods have 
brought about many revisions leading to greater accuracy 
in time-distance observations. [Electrical prospecting 
during the year continued to be applied in a wide range of 
geological problems. In the search for metallic ores, 
satisfactory results continue to be reported from districts 
where conditions are suitable for effective work. There 
is a widening interest in geophysical prospecting in Great 


| place to another ? 





Britain. 


Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE “QUEEN OF SCOTS” TRAIN. 
Sir,—lIt is difficult to see the point of the paragraph 
in Tue Enoinerr this week saying that the “ Queen 
of Scots "’ train, on a recent journey, ran in less than the 
advertised time. 
Everyone knows that the L. and N.E. company 
deliberately times its trains slowly, and the continual 


| drop in passenger receipts suggests that this is a mistaken 


policy. But, after all, what does this performance 
amount to ? 

On Saturday, I returned from the Riviera by the sleeping 
car train which takes the new route avoiding Paris. Owing 
to many delays on the Monte Carlo-Nice-Cannes line, 
we left Marseilles an hour and a-quarter late, and I went 
to bed supposing that there was no chance of catching 
the boat at Calais. Lut, in the morning, I found that 
by hard running on the P.L.M. and Est lines, a whole hour 
of the lost time had been recovered. We passed on to 
the Nord system at Laon only 13 minutes late, and but 
for further delays we should, no doubt, have reached 
Calais on time 

With a heavy smartly timed train, this was good work ; 
but the French compound engines can always be relied 
on to rise to the occasion, and no one thinks of writing 
to the papers about it. W. B. Tompson. 


London, April 13th. 


TIDAL POWER, 


Sik, — Your unnamed correspondent again comes forward 


| with criticism of my tidal power system, which he compares 


unfavourably with another system. He now says that 
[ have not refuted certain figures put forward by him. 
I, therefore, wish to state that they are not only inaccurate 
and misleading, but so wide of the mark as to suggest an 
essential misconception. That he profoundly misunder- 
stands my system I have already shown. But I should 
like to say how readily I concede his special knowledge 
of the system he so warmly recommends—a knowledge 
not only of its scientific method, but, as he shows us, even 
of the intentions of those who are exploiting its business 
a knowledge, in fact, so penetrating and 
so sufficient, that it enables him to make the generous 
statement : “ There need be no fear of competition with 
Mr. Huguenin's scheme by any other tidal energy system.” 
I pse dirit. 
blush at my tribute. 
the propriety of such testimonials when in the form of 
P. SHISHKOFF. 


possibilities ; 


Secure in his anonymity he has no need to 
What I am not so clear about, is 


unsigned correspondence. 
April 14th. 


TRANSPORT AND ECONOMICS. 

SIR, 
principal factor in our economic situation 
and actual movements of the materials of trade. 


It is a pity that little attention is given to the 
the mobility 
Our 


| transport system has heen reduced to chaos by mischievous 
| Government interference on a scale of magnitude with 


which no transport company or traders’ association 
can compete ; and while such interference continues, it 
is impossible to forecast its effects. 

The task of restoring inland transport to a commercial 


| basis ought to receive priority over questions of taxing 
| or restricting foreign imports. What is the good of arguing 
| about imports when nobody knows what it is going to 


cost to move British products of any kind from one 
To read some newspapers, one might 
think that journalists suppose that the benefits to be 


| hoped for from a tariff would equal the benefits which 


would flow from a prosperous transport industry of a 

kind which can move the whole range of British products, 

from the lightest to the heaviest. E. Pease. 
Hinderwell, April 11th. 








South African Engineering Notes. 


Pretoria Steel Works Contracts. 


Tue Union Construction Company, Ltd., which 
has established its works at Germiston, will fabricate for 
Dorman, Long and Co., Ltd., the steel buildings required 
for the new Pretoria Steel Works. Moreover, in anti- 
cipation of the Pretoria Works being able to turn out raw 
material for construction work, the Union Construction 
Company has decided to equip itself for all classes of 
structural work, and will turn out bridge work as well as 
the heavier classes of structures, made entirely from 
Pretoria steel. Thus it will be a potential large customer 
of the Pretoria Steel Works. The Union Construction 
Company, Ltd., is a combination of three South African 
companies, viz., Wade and Dorman, Ltd., Gilbert Hamer 
and Co., Ltd., and J. and R. Niven, Ltd. Another new 
enterprise, Dorman, Long and Co. (South Africa), Ltd., 
which was recently registered, will carry out at the site 
the whole of the erection work of the section of the con- 
tract secured by Dorman, Long and Co., Ltd. It may be 
remembered that two sections of the contract were 
entrusted to this firm. The contract for the blast-furnaces 
plant was secured by Ashmore, Benson and Pease, Ltd., 
for whom J. and R. Niven, Ltd., are the South African 
agents. The South African Iron and Steel Industrial 
Corporation, Ltd., is to be congratulated on having 
entrusted these important contracts to responsible and 
old-established British firms, and it must be gratifying to 





the latter that at a time when British industry is supposed 
to be on the down grade, they should have been able in 
this outstanding instance to beat the world. 


Pioneer Town in Electricity. 


According to an article by Mr. E. Poole, 
A.M.LE.E., Assistant Borough Electrical Engineer, of 
Durban, Kimberley, was the first town in South Africa 
to have its streets lighted by electricity. The plant installed 
for that purpose, on September 18th, 1882, consisted of 
four Brush arc-lighting dynamos, belt driven by a Robey 
cross-compound engine of 70 H.P. The lighting of the 
streets was begun that day, and seventy Brush arc lamps 
of 2000 candle-power each, were employed for the purpose 
The light from these lamps created great excitement 
among the thousands of natives employed on the diggings, 
who used to hurry out at sunset to watch the lamps burst 
into light simultaneously. For a time the system acted as 
@ magnet and enabled the labour recruiting agents to 
obtain a ready supply of applicants for employment, 
who were attracted by the fame of this magic. Kimberley 
was also the first town in South Africa to have an electri: 
tram service. An electric storage battery car was imported 
in 1891 for the Kimberley International Exhibition of 
1892. In 1904 the De Beers Company constructed six 
miles of electric tramways. 


Daggafontein Mines Plant. 


Before long the output of the gold mines on the 
Witwatersrand will be added to by the production from 
the two new mines now nearing completion. One of 
these is the East Geduld and the other the Daggafontein 
mines. The latter is so well advanced that the designs for 
the reduction plant are nearing completion, and some 
orders have already been placed. The initial capacity of 
the plant will be 50,000 tons of ore a month. The payable 
ore reserves on December 31st, 1930, was estimated at 
1,233,800 tons, averaging 8-37 dwt. over 43-93in., which 
is equivalent to 367inch-dwt. Compared with the esti 
mate at the end of October, this is an increase of 200,000 
tons for two months, while the value is approximately the 
same. No. 3 shaft reached a depth of 2191ft. at the end 
of the year. Before December several reefs belonging to 
the Kimberley series were intersected in the shaft, but in 
no case did sampling disclose payable values. In January, 
however, at a depth of 2264ft. a reef was encountered 
of which the sampling returns from ten sections averaged 
10 dwt. over a width of 5lin., or if one sample, which was 
far above the others, is excluded, 7-34 dwt. over 50in. 
for the remaining nine sections. Despite these results, 
the record of the Kimberley reefs in the district in which 
the mine is situated is such that, in the opinion of the 
company’s consulting engineer, importance cannot be 
held to attach to this disclosure, pending further explora- 
tory work. To undertake such work now would delay 
the completion of the shaft, and therefore the start of 
production. The investigation of this reef must therefore 
be deferred 








THE INSTITUTE OF METALS. 


Tue twenty-first Annual May Lecture of the Institute 
of Metals will be given on Wednesday, May 6th, by Mr 
William B. Woodhouse, M. Inst.C.E., engineer and 
manager, the Yorkshire Electric Power Company, on 
“The Progress of Power Production.’’ Tickets for the 
lecture may be obtained from the secretary of the Institute 
of Metals, Members’ Mansions, Victoria-street, London, 
S.W. 1. 

Switzerland will be the scene of this year’s Autumn 
Meeting of the Institute. It will be held in Zirich from 
September 13th to 18th, by the invitation of the 
Schweizerische Verband fiir Materialprifung. The even 
ing of September 13th will be devoted to the formal open 
ing of the meeting, addresses of welcome by the inviting 
body and the Autumn Lecture. The latter is to be given 
by Mr. U. R. Evans, M.A., on “ Thin Films on Metals in 
relation to Corrosion Problems.’’ After the lecture an 
entertainment will be given in the Great Hall of the Zurich 
Polytechnic. 

The mornings of September l4th and 15th will be 
devoted to the reading and discussion of papers, whilst for 
the afternoon visits have been provisionally arranged to 
the works of Messrs. Escher, Wyss and Co., Zirich ; 
Maschinenfabrik Ocerlikon, Oerlikon; Messrs. Brown, 
Boveri and Co., Baden; Messrs. Sulzer Brothers, Win 
terthur; Kraftwerke Waggital, Waggital; Messrs. Eisen 
and Stahlwerke vorm. G. Fischer, Schaffhausen; and 
Messrs. Alfred J. Amsler and Co., Schaffhausen. 

In the evening of September 14th members and thei: 
ladies will be the guests of the City and Canton of Zurich 
at one of the hotels on the heights above the city, whilst 
for the next evening an excursion by steamer on Lake 
Zurich, followed by a dinner and dance at a lakeside village, 
is being arranged. 

On September 16th an excursion will take place to the 
Rigi, the party going thence by steamer to Lucerne, where 
the night will be spent. 

On September 18th the main party will divide, one going 
to Biel to visit a watch factory and leaving for England 
in the evening, whilst the other will go vid Létschberg, to 
visit the new aluminium alloys rolling mills at Chippis 
Siders in the Rhéne Valley. From Chippis, members will 
either return to London, vid Lausanne or Geneva, or pro 
ceed vid the Simplon to Milan, to take part in the Inter 
national Foundry Exhibition and Congress, which con 
tinues at Milan until September 27th. 

During the week preceding the Institute Metals 
meeting there will be held, also in Zurich, the first Congress 
of the New International Association for Testing Materials 
Thus, inclusive of the Milan Congress, there will he taking 
place in Switzerland and Italy during September a series 
of meetings covering three weeks. In view of the fortunate 
juxtaposition of these important international gatherings, 
it is expected that they will be largely attended by metal 
lurgists and engineers from all parts of the world 

Further particulars may be obtained on application to 
Mr. G. Shaw Scott, M.Sc., 36-38, Victoria-street, London 
S.W. 1. 
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The “Pericentric” Reduction Gear. 


\ ryrs of gear—the Pericentric gear, as it is called 
embodying a new method of constructing double and 
triple reduction gear units, has recently been introduced 
by David Brown and Sons, Ltd., of Huddersfield. In this 
gear the lay shafts of a double reduction drive are dupli- 
cated. The essential feature of the system lies in the 
manner in which the loads on the two lay shafts are 
equalised at all times and under all loads without the use 
of springs or flexible gears. This equalisation is effected 


by providing the first stage or the second stage gears, or 
both, with single helical teeth, and carrying the shafts in 
a bearing arrangement which permits the shafts to float 
The thrust bearings of the lay shafts are carried 


axially. 





THE 


in axially floating housings, which are cross-connected by 
a lever pivoted at its centre. The end thrusts caused by 
the load on the helical teeth of the two lay shafts are 
therefore, it is claimed, completely balanced. Any unequal 
distribution of load will cause the shafts to move axially 
until the equilibrium of the cross lever is restored. The 
advantages of this definite load distribution are stated to 
be first, that each gear carries exactly the load for which 
it is designed, and, secondly, that there is no resultant 
radial load on the bearings of the driving or the driven 
shafts, apart from that due to their own weight. The 
pinion may therefore be overhung without risk, and the 
shafts are subjected only to pure torsion. Furthermore, 
by the use of two lay shafts, the effective face width of 
both the driving and the driven gears is doubled. This 
fact, in conjunction with the use of an overhung mounting, 
gives a very short and compact drive. 

The arrangement is claimed to be particularly well 
adapted for use in conjunction with flange-mounted 
motors, the driving pinion being carried direct on the end 
of the armature shaft. It is especially suited, the makers 


state, to the transmission of high powers when large | 


ratios of reduction are used, and for use with arduous 


drives such as are encountered in crushing, grinding, | 


rolling or tube mill plants, rotary kilns, &c. 


The second reduction gears, and in some cases also the | 
wheels in the first reduction, have single helical teeth, | 


generated by profilé ground cutters. All the gears are 
generated after they have been pressed on to their respec- 
tive shafts and the bearing seatings ground. Ball and roller 
bearings are used throughout, the latter being used to 
carry all radial loads. Single-lip roller bearings are used 
to simplify the design. These bearings are not used to take 
end thrust. Ball journal bearings are used on the input 
and output shafts, the radial loads on which are small, 
being due to the weight of the gears only. 
bearings are also used to take the axial thrusts. The 
casing is divided in the plane of the bearings. The top and 
bottom halves are carefully bedded to give a tight joint, 
and are located by two fitted bolts. The floating lay shafts 
are carried at one end on roller bearings and at the other 
the radial and thrust bearings are carried in axially sliding 


housings cross-connected by the forged: steel balance | 
Rubber cushions can be fitted on the swivel pins | 


lever. 
to absorb possible shocks and permit a small degree of 
flexibility. 

The gear is normally designed for flange-motor mounting, 
the motor being bolted to the gear housing. In this way 
the need for a separate bed-plate and the additional 
trouble of lining up are avoided. In cases where it is con- 
venient to have independent motors and gear units, base 
plates can be supplied to take the gear and motor. The 
Pericentric drive, by eliminating the bearing load on two 
out of four shafts, reduces the frictional losses, it is claimed, 
to a low figure. The anticipated overall efficiency of the 


double reduction balanced drive is, in average cases, 
07-5 per cent., and of a triple reduction gear 95-5 per 
cent 








Radial ball | 


Opening of Bromborough Dock. 


To-pay the Right Hon. William Graham, President of 
the Board of Trade, is to open the new Bromborough 
Dock, on the Cheshire bank of the river Mersey. The dock 
has been built by Lever Bros. to improve the transport of 
their raw materials. Hitherto the water transport require- 
ments of the Port Sunlight Works have been met by barges 
using a tidal stream, the Bromborough Pool, which 8 
by the factory wharves. Raw materials had to be unloaded 
from the cargo vessels at Liverpool and loaded into barges 
and so conveyed to the works. By building the new dock 
it has become possible to bring the ships themselves almost 
up to the factory. 

Lord Leverhulme conceived the project many years ago. 














“ PERICENTRIC "* 


In 1923 Parliament authorised the building of the dock, 
and a year later the work was started. The new dock will 
serve, not only the Port Sunlight soap works, but also 
several other undertakings associated with Lever Brothers 
in the neighbourhood. The dock has been built upon the 
600 acres of the Bromborough Port Estate, 100 acres of 
which are to be reclaimed. The works extend for 1} miles 
along the foreshore of the west bank of the Mersey, about 
2} miles north of the Eastham entrance to the Manchester 
Ship Canal. The dock itself with its adjoining quays 
occupies about 37 acres and to the north and south of it two 
large areas have been enclosed by retaining walls and 
embankments, and will be reclaimed from the Mersey. 

The dock basin is rectangular in form and has a deep- 
water area of about 18 acres. In addition, the Brom- 
borough Pool has been canalised for a distance of about 
two-thirds of a mile above the dock to a point beyond the 
Port Sunlight wharves. Owing to these measures barge 
traffic, hitherto restricted to a few hours on each tide, will 
be uninterrupted between the dock and the works quays. 
At spring tides the depth of water provided in the dock is 
35ft. One of the quays has been specially equipped for 
dealing with oil. The berth has been excavated to a lower 
level to allow a vessel drawing 27ft. to lie safely there 
whatever the state of the tide, and a tank has been installed 
| behind the quay capable of storing about 25,000 tons of 
oil. Besides that specially designed for handling oil, there 
are three other principal quays and a short one designed 
for the use of barges. Altogether 2975ft. of berthage are 
available. The dock is approached through a short lock 
entrance 75ft. wide and 165ft. long between the keel posts 
of the steel lock gates, which can be opened or closed in 
one and a half minutes. The photographs Figs. | and 2 that 
we reproduce on page 434 show the general appearance 
of the dock just before it was flooded. Work, it will be 
| seen, is in progress on the construction of the lock, and in 
the foreground of Fig. 2 water is lying in the hollow for the 
deeper oil berth. Fig. 3 shows the lock under construction. 

All the berths in the dock are served by rail so that 
vessels can discharge directly overside into trucks. It is 
well situated in relation to the various canals in the dis- 
trict. The Manchester Ship Canal, the Bridgewater 
Canal, the Leeds and Liverpool Canal and several others 
which connect with the waterways are all within easy 
reach. It is connected by a double railway line with the 
| Port Sunlight railway system and with the L.M.S. and 
| G.W. joint railways. 

The quantity of material excavated in the course of 

building the dock, exclusive of that removed by dredging, 


| was about 1,100,000 cubic yards, of which some 448,000 


cubic yards were rock. The work has been carried out to 
the designs of the consulting engineers to the firm, Messrs. 


| A. J. Barry and Partners and Sir John Wolfe Barry and 


Partners, and it has provided regular employment for 


| between 400 and 500 men for over six years. 





The dock was opened by the White Star tender 
** Magnetic,” which proceeded to the dock this morning 
and entered it by breaking a number of ribbons across the 
entrance gates. The party of guests on the tender then 


inspected the dock and after luncheon listened to an | 


address by Mr. William Graham. 





A New Self-Tempering Chisel Steel. 


A CHISEL steel, which will be of considerable interest ¢., 
railway companies and constructional engineers, has be: ), 
evolved by Samuel Osborn and Co., Ltd., Clyde Ste: | 
Works, Sheffield. It has, we are informed, already be: 
adapted by many important users. The implication in t! 
name “‘ self-tempering "’ is that the steel does not nev! 
quenching and tempering as do the ordinary chisel stee! 
After forging the chisel nose in the usual way, it is on! 
necessary, we are informed, to heat the cutting edge | 
900 deg. Cent. (orange red) and to throw the chisel on t! 
floor to cool. The edge may then be ground into shape at 
the chisel is ready for use. Although in its hardened sta: 
the chisel edge will stand repeated blows from a sled; 
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BALANCED DOUSLE REDUCTION GEAR 


hammer when cutting 0-6 carbon steel rails without losiny 
its edge, it can, it is stated, be sharpened with a fil 

The accompanying illustration shows two chisels, made of 
Messrs, Osborn’s new steel, which have been driven through 
In. thick slabs of 30 tons tensile steel. The operation was 
done under a 10-cwt. steam hammer, and the chisels wer: 
not bent in the process nor were the edges damaged 
Although the treatment given above is that which is 
recommended by the manufacturers, the steel, it is claimed, 
will not be spoiled if wrong treatmeat is given to it. For 

















TEST OF CHISEL STEEL 
instance, if a bar or chisel of the self-tempering chisel steel 
should get mixed with water-hardening or oil-hardening 
steels and receive the treatment given to such steels, it 
will, we até informed, be just as efficient. 








Ir is proposed to construct a 42,000-kW hydro-electric 
power plant on the Tenu River in Japan, by the Daido 
Electric Power Company. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Spring Quarterly Meeting. 


Very little business has been done on the 
Birmingham iron and steel Exchange up to the opening 
of the Spring Quarterly Meeting of the Midland iron 
trade, held to-day—Thursday. Productive activity, 
largely suspended last week, was resumed fairly generally 
on Monday, but as previous arrangements had been made 
for material to cover the first few days of operation 
at Midland and Staffordshire finishing works, manufac- 
turers saw no necessity to place fresh orders until they 
had seen what the Quarterly Meeting brought forth. Of 
recent years these meetings have not fulfilled expecta- 
tions as regards the volume of business done, but they 
have, in at least some instances, given some clue as to 
the prospects of the new quarter. Occasionally, they have 
even had a stimulating influence on business, and although 
the outlook in most of the district industries is just now 
admittedly obscure, the brighter market tone of recent 
weeks led to the hope that this special meeting of iron and 
steel masters would provide the jumping off ground for 
a trade improvement. Once the buying inertia can be 
shaken off and a little confidence restored, it is thought 
that at least a modest trade revival will set in. The past 
quarter has done little to justify the optimism expressed 
at ite commencement by some industrialists, for work in 
this district has been spasmodic and in the main carried 
out under uneconomic conditions. Where works have 
been able to carry on they have been unable to add to 
the bulk of business on their books, and there are few 
which, at the opening of this quarter, find themselves 
any better off than they were in January. Even the recent 
holiday intermission appears to have failed to provide 
any standby of business, and it was difficult before the 
opening of the quarterly meeting to discern indications 
of any immediate improvement in consumptive demand. 
There seems little prospect of any change being made 
in selling prices of iron and steel at this gathering, although 
the large attendance of potential buyers is sure to continue 
to protest against what are considered in some instances 
to be inflated values. In the case of raw iron this is par- 
ticularly so. Users have asserted for some months past 
that selling rates have been upheld by the smelters’ 
combine at a level above the real value of the material 
produced by them, but a deaf ear has been turned towards 
their solicitations for reductions in price. Producers 
hold that present values do not permit high profits. The 
general opinion amongst both iron and steel masters seems 
to be that increased output is essential before price reduc- 
tions can be entertained. Irregular rolling programmes 
with frequent roll changing add considerably to produc- 
tion costs. There was a large and representative gathering 
on ‘Change to-day, but up to the time of writing, though 
many were looking forward to better business, no single 
feature of special interest had developed. 


Staffordshire Iron Trade. 


The past quarter has been a poor one for the 
Staffordshire iron trade, and although there is some little 
hope of improvement in the near future in the best bar 
branch, the same cannot be said of other departments 
of the trade. After a full week's holiday mills resumed on 
Monday with no clearer outlook, and iron masters awaited 
the Quarterly Meeting with some trepidation. Recent 
inquiries had led to hopes of improved buying, and there 
was an evident desire to “‘ get hold” of the business. 
Makers of marked bars throughout the past quarter have 
been able to maintain prices at the level at which they 
stood last quarter day. They have not to contend with 
the competition which exists in the Crown bar and nut 
and bolt bar branches. In the former of these competition 
from makers in other districts has resulted in many local 
makers reducing their minimum selling figure to £9 15s., 
which is 5s. per ton less than the price ruling in January. 
Business in this department has been thoroughly bad, 
and few, if any, district makers have been able to maintain 
anything like normal production. In the common bar 
branch Belgian competition over the past three months 
has been very severe indeed, and has been of such a 
character as to put Staffordshire ironmasters right out 
of the market. A reduction of 5s. per ton in quotations 
availed them hardly at all, and they were powerless 
to prevent the greater portion of the available business 
going abroad. Unfortunately, there is scanty hope of 
any betterment of the position, and only in cases in which 
British material is stipulated in the contracts of makers 
of the finished product is Staffordshire iron likely to be 
used. Thanks to reasonable activity at Black Country 
tube mills makers of wrought iron tube strip have experi- 
enced not too mean a quarter. Values of this material 
are on about the same level as they were when the quarter 
came in, varying from £10 17s. 6d. to £11 per ton. 


Steel. 


Feebleness characterises the steel market. Orders 
are of diminutive size and would hardly have gained 
acceptance a few years ago. Midland works are very short 
of specifications for plates, joists and other building 
material. Engineering establishments in this district are 
lightly employed and, consequently, their material require- 
ments are of a limited character. Boilermakers, who, 
until recently, had been favoured in the matter of work, 
have lately lost ground and steel masters to encourage 
buying of plates, cut their price to £9 2s. 6d., which is 
58. per ton lower than the figure ruling at the opening of 
the quarter. The Steelmasters’ Association continues to 
control selling rates of finished steel, and although business 
has been bad over the last three months, there has not 
been any break in the solidity of the price combine. 
The body of buyers allied to the “ buy British ” scheme 
does not appear to have grown smaller, though con- 
tinental materials have been offered to them at what 
have undoubtedly been tempting rates. Steel masters 
hereabouts express much satisfaction with the manner 


in which they have been supported by Midland engineers, 





who have declined to use foreign material. A brighter 
tone exists in the steel market devoted to special steels 
for the automobile industries, buying having improved of 
late, and there is every prospect of a growing demand. 
Steel half-products are difficult to sell. Continental com- 
peting products have during the last three months fallen 
considerably in value, and although native steel masters 
have reduced their prices for such lines as steel bars and 
billets, the price disparity between British and continental 
materials has grown wider. Consumptive demand during 
the quarter has not been very large, so that although 
it is probable that the proportion of foreign material 
bought has been greater the actual volume of orders 
passed to overseas firms has not necessarily been larger 
than during the preceding quarter. Staffordshire rollers 
of small bars, who, in January, required at least £7 7s. 6d. 
for bars rolled from continental steel, are to-day satisfied 
if they receive £7 2s. 6d. It was rumoured on ‘Change 
that some firms would not refuse to take a good order at 
£7. Mild steel billets show a decline in price on the 
quarter of 7s. 6d. per ton, the present price of £5 5s. 
comparing with £5 12s. 6d., the figure quoted at the opening 
of the year. The outlook for steel is not rosy. 


Pig Iron. 


The Central Pig Iron Producers’ Association 
has maintained prices at the same level throughout the 
opening quarter of the year, despite strong protests from 
Midland foundrymen and forgemen, who, on their part, 
have persisted in a retaliating policy of hand-to-mouth 
buying. Under these circumstances business has been far 
from bright, while friendships between producers and 
consumers have been strained rather than cemented. 
Business at the pig iron consuming works in this district has 
been poor for months, and there has been a surplus pro- 
duction, some of which still remains in the hands of blast- 
furnacemen. Fortunately, Northamptonshire smelters, 
who have been most affected by the poorness of demand 
for foundry material, have been able to dispose of some of 
their iron outside this area, though they have had do so, 
it is claimed, by accepting lower prices than those quoted 
in this market. Derbyshire blast-furnacemen, by reason 
of being suppliers to the pipe foundries, have had less 
difficulty in finding a market for their output. There are 
still small stocks in smelters’ hands, but they occasion 
no alarm. On ‘Change in Birmingham to-day, pig iron 
consumers were not hopeful of being able materially to 
increase the total volume of their orders. It is stated that 
there is not sufficient work on the books, especially at 
the foundries, to warrant the placing of big orders or con- 
tracts for raw material. Wherever possible, consumers 
are holding off the market, hoping for better terms. It 
is unlikely, however, that any rearrangement of prices 
will be made this month. Derbyshire No. 3 foundry is 
quoted £3 11s., as is North Staffordshire, while Northamp- 
tonshire is named £3 7s. 6d. Local puddlers pay 5s. per 
ton less in each instance for forge grades. 


Sheets. 


Galvanised sheet prices have receded 5s. per ton 
during the past quarter. The market has been quiet, 
except for an occasional burst of small tonnage buying 
on the part of overseas customers. Price alterations 
made with the view to stimulating demand, have brought 
mills few additional orders, and it seems probable that the 
present basis of £11 per ton for 24-gauge corrugateds 
will be upheld at any rate for the time being. A slight 
improvement in inquiries over the past few days is reported 
by local mill owners. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 


The New Lever Dock. 


AFTER rather more than six years’ constructional 
work, the new Bromborough Dock of Lever Brothers, Ltd., 
situated on the Cheshire side of the river Mersey, and a 
mile or two north of the Eastham entrance to the Man- 
chester Ship Canal, is to be formally opened to-day— 
April 17th—by Mr. William Graham, the President of the 
Board of Trade. Parliamentary powers were secured in 
1923, and the actual work of construction was commenced 
about the end of the following year, the dock being designed 
by the firm’s consulting engineers, Messrs. A. J. Barry and 
Partners and Sir John Wolfe Barry and Partners. About 
100 acres of muddy flats have been reclaimed, the dock 
itself occupying 37 acres, with about 35ft. of water pro- 
vided at spring tides. There are four principal quays, 
including a special oil quay, and a shorter quay for barge 
traffic, with a tank installation capable of storing 25,000 
tons of oil. Hitherto, the importation of raw materials 
from the firm’s Port Sunlight factories has involved tran- 
shipment at Liverpool or Birkenhead docks from the cargo 
vessels, barges completing the journey. Substantial 
economies will therefore be effected, both on the transport 
of raw materials and of the finished products.* 


Wages and Conditions. 


Protest meetings in opposition to the proposed 
new working conditions submitted by the employers at 
the recent joint engineering conference at York were held 
in Manchester and Salford last week-end under the auspices 
of the Manchester District Joint Engineering Committee, 
which comprises eighteen trade unions with an aggregate 
membership of 55,000. Mr. W. H. Hutchinson, president 
of the Amalgamated Engineering Union, said that if 
employees in the engineering trades were to suffer a wage 
reduction they would be in much the same position as 
they were in before the war, except that they had shorter 
working hours. A resolution of protest against the pro- 
posals was carried unanimously. 


The Manchester-Altrincham Electrification. 


Colonel F. A. Cortez Leigh, chief electrical engi- 
neer of the London, Midland and Scottish Railway Com- 
pany, who is in charge of the electrification of the Man- 


* For description of the dock see page 442. 











chester- Altrincham line, was in Manchester towards the 
end of last week, together with members of his staff and 
representatives of the General Electric Company and 
Callender’s Cable Company, for the p of arranging 
the final details for the opening of the line. Colonel Leigh 
stated that running teste were being carried out with the 
rolling stock to be used, and that the trials were progress- 
ing so satisfactorily that it was hoped to inaugurate the 
new service early in May. 


Non-ferrous Metals. 


Mixed conditions have obtained on the non- 
ferrous metals markets during the past week, copper and 
lead both registering a certain amount of recovery, but 
tin and spelter touching still lower levels. A number of 
factors have operated in the case of tin, pretty well all of 
them of a bearish nature, but prices, although somewhat 
lower on balance than they were a week ago, have moved 
up a little from the lowest point touched during the week. 
In the first place supplies of the metal are being freely 
offered, and are certainly much in excess of the current 
demand. Secondly, the statistical position continues to 
operate against any early upward movement of prices, 
warehouse stocks in this country still increasing steadily. 
Finally, speculative operations of a bearish character are 
making their influence felt on the market. The net loss 
on the week has been not far short of £2aton. Although 
finishing on the right side to the extent of about 10s. a 
ton, the standard copper market has had both ups and 
downs. Consumers here have shown only moderate buy- 
ing interest, and with buyers both in America and on the 
Continent operating cautiously, values early in the week 
were depressed. At the lower levels, however, sorne revival 
of interest resulted, principally in the United States, and 
the ground previously lost was more than made good. 
In the case of lead, there has been no marked improve- 
ment in the rate at which orders are being placed, but 
latterly offers of the metal have been less plentiful, and 
prices have moved up on balance by about 10s. a ton, 
bringing current rates higher than they have been since 
late in March. Last week's slight recovery in spelter has 
not been wholly maintained, although the setback has 
only been a matter of about a shilling. The demand, 
however, has continued poor, and the outlook with regard 
to future price movements is by no means certain. 


Iron and Steel. 


No indication of recovery has been in evidence on 
the iron and steel markets since my last report, and at the 
moment of writing deadly dull conditions obtain. Except 
for very smal! quantities, business in foundry iron has been 
virtually at a standstill, and the anticipated renewal of 
forward buying interest has not up to the present been 
experienced. Reports as to deliveries into consumption 
in this part of the country are not unanimous. some sellers 
of Midland irons reporting little alteration in the aggre- 
gate volume compared with the earlier months of the 
present year, while others say there has been a slight falling 
away, the abundance of low-priced scrap being an important 
restrictive factor so far as pig iron is concerned. The 
general price position is much the same as before, Stafford- 
shire, Derbyshire, and Cleveland brands of iron all being 
quoted at 69s. 6d. per ton, delivered equal to Manchester, 
with Scottish No. 3 at about 89s. 6d., and West Coast 
hematite at 82s. 6d. Bar iron makers in Lancashire have 
not so far followed the Yorkshire lead of lowering prices, 
Crown quality bars still being quoted at £10 5s. per ton, 
and No. 2 material at about £8 15s. There has been no 
improvement in the demand in this section, however, and 
a sympathetic reduction would not be surprising. Increased 
activity in the steel market appears to be as far away as 
ever. Forward buying has virtually ceased, and the 
majority of transactions, as they have been for some time, 
are on little more than a day-to-day basis. This applies 
to almost all the consuming industries, with construc- 
tional engineers still probably the worst situated. Rollers 
are offering boiler plates at down to £9 per ton, and small 
re-rolled bars are freely offered at about £6 15s., other 
prices being unchanged. 


BaRROW-IN-FURNESS. 


Hematite. 


The general tone is maintained, and there is a 
more marked inclination on the part of buyers to increase 
their orders. There is still, however, some hesitancy in 
placing orders for forward delivery, but this side of the 
market may develop as there is every sign of prices remain- 
ing firm. Providing that the steel departments can be 
kept going, stocks should come down during the next six 
months. They still remain at a substantial tonnage, it 
being estimated that over 100,000 tons still awaits pur- 
chasers. The foreign trade is about the same, and like 
the home demand there is still plenty of room for improve- 
ment. The iron ore trade remains quiet. There is a 
possibility of the outside demand for ore improving in the 
early future, but local requirements are, comparatively 
speaking, low, and will remain so until more furnaces 
are in blast. Foreign ore is in quiet demand. The steel 
trade is quiet and neither Workington nor Barrow are well 
fixed for orders at the present, although Workington can 
run longer on contracts than Barrow. It is to be hoped 
that some of the Chinese orders for railway material will 
come to this district. If so, it will not be the first time that 
rails have been rolled at Barrow for China, for a good 
number of years ago a flat-bottomed 100 lb. rail was 
made for that country. Hoops and bars are experiencing 
a moderate demand. 








SHEFFIELD. 
(From our own Correspondent.) 


No Sign of Improvement. 


Tue Easter holiday in the East End of Sheffield 
was the longest for many years, and work was resumed 
without any sign of improvement, but rather the contrary. 
Depression is still acute in the open-hearth steel department 
as it has been for the past year or more, and the furnaces 
in commission hardly amount to a quarter of the total 
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capacity of the district. There is also a growing weakness 
in some other branches. Orders for tool and other high- 
grade steels have contracted sharply of late, and the 
position generally is more unfavourable than that of a 
month ago. Even houses whose brands are celebrated the 
world over report that they have never known such 
quietitude. The consistent falling off in overseas orders is 
principally responsible for this state of things. As little 
of this business is being given to foreign makers, it is 
difficult to understand how users are finding it possible to 
carry on without important supplies which they have been 
in the habit of buying regularly, as their stocks must be 
very low or altogether exhausted. The condition of the 
special departments remains about the same as previously 
reported. Although the aggregate volume of work in 
them is not up to the standard of a year or two ago, a 
good deal of activity is maintained. The strongest depart- 
ment is that producing stainless, acid-resisting, and heat- 
resisting steels. The demands of the automobile trade are 
on a substantial scale, the requirements for heavy com- 
mercial vehicles keeping up better than those for touring 
cars. 


Progress in Tipped Tools. 


The production of tipped lathe tools, to which I 
have previously referred, is one of the latest developments 
of Sheffield manufacture, and is progressing. All the 
leading firms in the city are now supplying their most 
expensive tool steels in this form. Instead of a lathe 
tool being made entirely of the best steel, only the small 
portion forming the actual tip is of this material, and is 
united to a shank of cheap steel. This eliminates waste, 
and enables users to effect substantial savings in the cost 
of their tools, though at the same time it means a reduced 
output of the best steels. The system is being extended 
to twist drills. The fluted or cutting portion is welded to 
a shank of ordinary steel. 


Some Large Productions. 


What are believed to be the largest reinforced 
concrete beams of their type so far constructed in this 
country have been completed in the new City Hall, which 
is now in course of erection in Sheffield. The entire roof is 
supported by two single-span ferro-concrete beams, each 
of which is 104ft. long, 14ft. deep, and 18in. wide, with an 
approximate weight of 150 tons. The distance from the 
centre of the beam to pavement level is 78ft. 6in. Each 
beam contains 2200 cubic feet of concrete, and 12} tons 
of steel bars. The principal steel bars are from 45ft. to 
55ft. long and 1}in. diameter, and form part of 1000 tons 
of “Stribar”’ reinforcing bar, made and supplied by 
United Strip and Bar Mills, Sheffield, for this contract. 
Another Sheffield production of outstanding size is a saw 
dise with a diameter of no less than 102in., which was 
recently made and supplied by Edgar Allen and Co., Ltd. 
It was the largest ever made by them. When finished as 
a saw, the disc will be fitted with a series of sockets in the 
rim, each containing a commercial diamond, and will be 
used for sawing up large blocks of stone. In the manu- 
facture of a disc of such large dimensions, many technical 
difficulties had to be overcome. 


Crushers at Cauvery Dam. 


Sir Robert Hadfield at the annual meeting of 
Hadfields, Ltd., last week, gave some interesting details 
with regard to the crushing plant which the firm supplied 
for the construction of the Cauvery Metur Dam in the 
Madras Presidency. He stated that the plant had been 
at work for some time, and was proving in every way 
efficient, giving an output higher than the firm promised. 
The plant is believed to be the largest installation of its 
kind ever manufactured in this country. It consists of 
three jaw type primary crushers, each with a feed open- 
ing of 54in. by 42in.; eighteen jaw type secondary crushers, 
with feed opening of 24in. by 13in.; six disc crushers, 
36in. in diameter ; and six sizing trommels, 5ft. in diameter 
by 20ft. long; together with all the necessary elevators, 
conveyors, and other accessories. All the wearing parts 
of these machines are made of “‘ Era’ manganese steel. 
The large crushers, classed as slogging or sledging breakers, 
each weigh about 100 tons, and are individually the largest 
made in this country. The material being crushed is 
Charnockite, a hard granite very similar to Aberdeen 
granite. The large machine is capable of a minimum output 
of 200 tons per hour. All the plant is electrically operated. 
Sir Robert had unfortunately to report a deficiency on 
the year’s working of the company, which has found it 
necessary to pass its ordinary distribution after paying 
dividends uninterruptedly for forty-two years. 


Sheffield and Mine Safety. 


efforts which are being made at present to increase the 
safety of coal mines. The city was the scene last Saturday 
of a conference, under the auspices of the Mines Depart- 
ment, at which a good deal was said in favour of the use of 
steel archways and props in place of wood. One of the 
speakers in favour of steel was Mr. W. B. M. Jackson, 
managing director of the Sheepbridge Coal and Iron Com- 
pany, who said that, from his experience of a pit where 
they had steel arches from the pit bottom to the coal face, 
he could say that he had seen nothing but benefit from 
them. They were only at the beginning of the use of steel 
arches, and they had much to learn about setting them. 
It was only within the last four years that steel arches 
had been used to any great extent, but he was of opinion 
that their adoption would become general. The likeli- 
hood that coal mines may be as well illuminated as 
factories, by the use of flood lighting at the face, is sug- 
gested by some valuable researches which have been 
carried out by the Safety in Mines Research Board in 
Sheffield. Questions of safety have so far prevented the 
use of electric lights in pits, but Dr. G. Allsop, a member 
of the local staff of the Board, has invented a cable which 
will safely convey the current underground. The ordinary 
cable is surrounded by a screen of fine wires, forming an 
auxiliary pilot system. In the event of an accident, the 
fine outer wires are necessarily damaged first, and once 
they are affected the current through the main cable is 
automatically cut off. There is only a very small current 








in the screen wires, and when they are damaged this 
current is not sufficient to cause a spark large enough to 
ignite fire-damp. Experiments are now being conducted 
with a view to the production of an electric lamp which is 
equally safe. Professor Wheeler, Director of Research for 
the Safety in Mines Department, states that it is hoped to 
develop an ordinary half-watt lamp which will be incapable 
of ae > Sap if it gets broken, and when that is 
brought about there will be no longer any need for restric- 
tions, as there are at present, on the use of electricity at 
the coal face. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Ironworks to Restart. 


THe iron and steel industry in the North of 
England is now gradually creeping out of the depths of 
depression and heading for more prosperous times. Con- 
siderable leeway must, of course, be made up before any- 
thing like a normal state of affairs is reached, but there 
are definite signs that the industry is recovering, and that 
the next few months will see steadily increasing activity. 
The expectations already indicated are strengthened by 
the encouraging news this week that Gjers, Mills and Co., 
Ltd., are to restart their Ayresome Ironworks at Middles- 
brough. The works, one of the very few now outside the 
large iron and steel combines in the North of England, 
have been closed down since July of last year, when the 
depression in pig iron was most acute and the firm accumu- 
lated very large stocks of hematite pig iron. The great 
bulk of these stocks have now been disposed of, and, in 
view of the orders that are coming forward and the 
more active demand for iron for steel-making purposes, 
the firm feels justified in putting its works into operation 
again. A number of men have been engaged this week in 
preparing the plant for a resumption, and it is proposed 
to reopen the works about the middle of May, when two 
of the three blast-furnaces will be put into commission. 
When these two furnaces are rekindled, there will be 23 
in operation on the North-East Coast. 


Cleveland Iron Trade. 


The Cleveland pig iron market is developing a 
rather more hopeful tone. Many consumers still adopt 
a cautious attitude, but the amount of business passing 
shows definite signs of expansion. Scotland remains a 
difficult proposition, as foreign iron is being landed there 
at 6s. to 7s. per ton less than the Cleveland delivered 
price. On the other hand, no more foreign iron is coming 
into the Tees, and local consumption is increasing on an 
encouraging scale. Wage cuts for blast-furnacemen 
and Cleveland miners will afford some relief with regard 
to production costs, but may be offset by dearer coke, 
and, in any event, are not likely to affect selling prices. 
No. 1 Cleveland foundry iron is 61s., No. 3G.M.B. 58s. 6d., 
No. 4 foundry 57s. 6d., and No. 4 forge 57s. 


Hematite Pig Iron. 


The East Coast hematite pig iron trade shows 
little or no change. - Merchants possess rather consider- 
able quantities of iron, but are not at liberty to undersell 
manufacturers in home markets. They are, however, 
competing keenly for export trade, and manage to book 
a few orders with continental consumers. Home buyers 
claim that they can cover their requirements on the basis 
of ordinary East Coast brands at 66s. 6d., but there are 
makers who will not entertain offers at that figure. 

Transactions in foreign ore are not easily put 
through. Sellers keep best Rubio at 16s. c.i.f. Tees, but 
users state that they can buy at less. Durham blast- 
furnace coke is somewhat less plentiful, owing to reduced 
output, and values are just a little firmer. While 16s. 
is still accepted for early delivery of good average qualities 
to consumers in this area, forward contracts cannot be 
made except on higher terms. 


Manufactured Iron and Steel. 


The manufactured iron and steel trade is showing 
more activity, and prices are unchanged. Dorman, Long 
and Co., Ltd., of Middlesbrough, have received the con- 
tract for the supply and erection of the structural steel 
work for the new Victoria coach station in Buckingham 


| Palace-road, which is being built for London Coastal 
es taal e p , s Coaches, Ltd. The contract is understood to be worth 
Chis district has a considerable interest in various | 


about £20,000. 


Tyne Tanker Order. 


Swan, Hunter and Wigham Richardson, Ltd., 
of Wallsend, have secured an order for a 7000-ton oil tanker 
for the Burma Oil Company, Ltd., of Glasgow. Over 20 
firms were in keen competition for the order, and the news 
of the Wallsend firm’s success has been greatly welcomed 
in the district. The tanker is to be 400ft. in length and 
is to be specially built and equipped for oil carrying under 
tropical conditions. The Burma Oil Company, Ltd., has 
been a good patron of the Tyne in the past. Its fleet of 
five vessels, whose tonnage ranges from 7000 to 11,500, 
has been built entirely in the North-East, two having been 
launched by Armstrong, Whitworth, one by Hawthorn, 
Leslie and Co., one by Palmers, of Jarrow, and one by 
Laing and Sons, of Sunderland. 


Ironstone Miners’ Wage Cut. 


A further reduction of 4-5 per cent. will be 
made in the wages of Cleveland ironstone miners for the 
ensuing three months. The alteration is the outcome ef 
the quarterly conference of the Cleveland mine owners 
and men’s representatives. The men’s representatives 
were reminded that at the January settlement the 
employers were entitled to reduce wages by 4-5 per cent., 
but decided to forego this reduction on the urgent appeal 


of the men, who stressed the hard times through whic), 
they were passing. Under the recent ascertained price 
of No. 3 Cleveland pig iron, which governs the wages 
by means of a sliding scale, another reduction of 3 per cent. 
was due. Thus, the total amount by which the owners 
were entitled to reduce the wages was 7-5 per cent 
An agreement was reached under which the men wil! 
suffer a reduction of 4-5 per cent. as from April 27th. 


The Coal Trade. 


Demand on the Northern coal market continue 
keenest for best grades of steam coal, and producers hav, 
good bookings to the end of the month, and many of then, 
well into May. The April quota will be fully taken up 
but doubts are expressed as to how long the pressure wil 
last, and operators look for matters to take an easic: 
turn by the middle of next month. The scarcity of besi 
grades of Northumberland steam coals is still a feature 
and merchants are eagerly searching for additional supplies, 
offering recent top prices for any April shipment parcels 
Up to 13s. 9d. is quoted for large, and 10s. for small 
Durham prime steams are very scarce, and in many case- 
are reported oversold for all May positions. Bests ar 
firmly quoted at 15s. 6d., with smalls at 12s. Specia 
class Durham gas coals are difficult to secure for this mont! 
and easily command 15s. 6d. for any available parcels 
Secondary gas coals, however, are plentiful and easy at 
13s. 6d. Durham coking unscreened are in excessiv: 
supply at 13s. 3d., and only occasionally can this value bx 
improved upon. First-class bunkers move steadily 
Supplies, however, are plentiful, and the undertone i; 
steady at 14s. to 14s. 6d., while second-class coals ar 
abundant at 13s. 6d. Blast-furnace coke shows a stronge: 
tendency, and makers are not inclined to sell forward 
at prompt prices of 16s. Patent foundry cokes are finding 
only a modest interest abroad, and supplies are offere«! 
freely at 15s. 6d. to 16s. Beehive brands are not to 
plentiful at from 22s. to 24s., while gas cokes are quoted 
very quietly at 20s. 6d. and 20s. for ordinary qualities. 








SCOTLAND. 
(From our own Correspondent.) 


Dull Outlook. 


ProsPects in the steel, iron and coal trades ar 
still extremely dull and without definite sign of improve 
ments. There has been some talk of substantial contracts 
for shipbuilding, but this has not gone beyond the rumou: 
stage so far, if, in fact, there is any real movement behind 
it. This, of course, is apart from the possibility of orders 
for ships for Russia, which would be more than welcome, 
with so many berths empty. If one-half of the rumoured 
orders materialise, the outlook would be considerably 
brighter in the shipbuilding and allied trades. Stern com 
petition still almost eliminates the export of coal in any 
substantial volume, and the problem of regaining lost 
markets appears as acute as ever, and the remedy just as 
obscure. Consequently, the outlook is far from encourag 


ing. 
Steel. 


A lack of orders is apparent in all branches of the 
steel industry. In the West of Scotland only six stee! 
works are in operation and the production is far below 
capacity. Specifications for plates and sections ar: 
especially scarce, and are not likely to improve until a 
recovery in freights induces shipowners to indulge in new 
tonnage. Steel sheets are somewhat irregular. Ordinary 
black are a trifle busier, but galvanised descriptions ar« 
most inactive. Latterly, makers have had to contend with 
price-cutting by American producers in markets not 
formerly invaded by them. Specifications for steel tubes 
are not any more prolific, overseas demands being especial! 
slow. Prices as a rule are unchanged. 


Iron. 

So far the bar iron makers have not experi 
enced the usual seasonal demand for their products, and 
outputs are very much curtailed. Re-rolled steel bars 
too, are in very limited demand, despite easier prices 
which are normally quoted at £6 10s. home and £6 7s. 6d 
per ton export. 


Pig Iron. 

The number of furnaces in blast remains at seven 
and the output is still more than sufficient to meet al! 
demands. Hematite is quoted 72s. delivered steel works. 
and foundry qualities 76s. No. | and 73s. 6d. per ton 
No. 3, f.0.t. makers’ works. 


Scrap. 
Business in scrap continues to diminish, ani 
prices have weakened to 53s. 6d. for cast iron machinery 
and 45s. per ton for heavy steel. 


Coal. 

The position in the Scottish coal market show~ 
little change on the week. Export business is very limited. 
and the home demand is affected by a seasonal decline 
Outputs are still further reduced under the quota arrange 
ments, but most descriptions of round coal are in amp! 
supply for all immediate purposes, while the smalle: 
sizes of nuts are so plentiful that some collieries have 
decided to buy these sorts. Export transactions are 
limited to small prompt orders, forward bookings being 
quite impossible in competition with foreign fuel. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Trade. 


THE conditions in the steam coal trade have un 
questionably been better during the past week. As « 





matter of fact, it is a very long time since collieries wer 
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favourably situated, but, of course, the question 
romains how long the present loading activity is going to 
t. Last week finished up with the docks records which 
»wed that there were eighteen idle tipping appliances, 
\ile three steamers were waiting to berth. As a result 
f arrivals of tonnage over the week-end, the situation 
Monday was that two tips only were not in operation, 
ile there were no less than eleven vessels waiting to 
id. The result is that the returns of shipments for the 
urrent week should show a marked advance upon the 
igures for the previous week, when operations were 
irtailed by the holidays and when only 315,400 tons 
coal were shipped at the various docks under the control 
the Great Western Railway Company. Some of the 
iding collieries are very fully stemmed for the next ten 
ys or a fortnight, and this applies to Monmouthshire 
ialities as well. The pressure to load is to some extent 
used by the reduction in production through the Easter 
lidays, a8 a consequence of which a number of steamers 
ve been compelled to wait until this week before being 
ile to load the particular coals required for their cargoes. 
Still, it is strange to find so littlefresh business passing 
the market. The complaint all round is the quietness 
{ the inquiry, and yet it is obvious that business is held 
It all goes to show that in these days of big com- 
binations there must be a considerable amount of business 
which does not come on the market in the ordinary way. 
Up to the moment of writing, no official news has been 
received regarding the placing of the order of the Egyptian 
State Railways for 300,000 metric tons of locomotive coals, 
but it is confidently expected that the contract will come 
this district. The Madrid, Zarragossa and Alicante 
Railway of Spain has contracted with four Cardiff firms 
r their requirements of 30,000 tons of steam coal ; while 
he Norte Railway of Spain, which railway recently came 
the market, but did not actually purchase coals, is now 
reported to have asked for new prices for about 14,000 
tons for delivery at two ports. 


Coal versus Oil. 


The agitation that the Government shall reverse 
their oil policy in favour of coal proceeds apace in this 
district, and there are growing hopes that the efforts now 
being put forth will not prove unavailing. The secretary 
of the Cardiff Business Club has called a South Wales con- 
ference to appoint a delegation to wait on the Admiralty, 
and in his letter he states that the “‘ back to coal ” move- 
ment is one in which the whole of South Wales and Mon- 
mouthshire is deeply interested, either directly or indirectly, 
while it is felt that it is within the power of so important 
a community to bring effective pressure to bear in order 
that an investigation be commenced forthwith on the 
question of oil versus coal for the British Navy. The con- 
ference is to be held in the Council Chamber of the City 
Hall, Cardiff, on the 24th inst., and the Lord Mayor of 
Cardiff will preside, and will be supported by Welsh 
Members of Parliament, leading public men, and indus- 
trialists, and trade union officials. 


North Wales Coal Audit. 


For the three months ended February, the report 
if the independent accountants of the North Wales Coal 
Wages Board shows a credit balance of £8578, or 24d. per 
ton on an output of 822,283 tons. In December the returns 
showed a credit balance of 1-54d., in January of 1-68d., 
and in February of 7-79d. The average proceeds per ton 
during the three months were 13s. 2-62d., while wages 
averaged 9s. 1-62d., and costs other than wages 3s. 10- 49d. 
lhe economic wage certified by the auditors was 4-44 per 
ent. above the basis rates, but the agreement provides 
tor 4 minimum of 22 per cent. above those rates, so that 
the deficiency arising from the payment of the minimum 
was £62,959, thus increasing the deficiency carried forward 
to £3,866,121. 


Interesting Tonnage Statistics. 


A return issued by the Great Western Railway 
Company shows that at South Wales ports on April Ist 
the number of laid-up vessels was seventy-nine, of 
157,160 net tons, as compared with sixty-seven vessels, 
tf 143,107 net tons, on January Ist last, there being there- 
lore an inerease of over 9-8 per cent. This is the highest 
figure recorded since the March quarter of 1930, when 
cighty-six vessels, of 181,426 tons, were laid up. Of the 
total steamers now laid up, forty-three are locally owned, 
while it is reported that seventy other Cardiff ships are 
laid up at other British and foreign ports. Still, Cardiff 
maintains its reputation for the control of the largest 
amount of tramp tonnage in the world. Another return 
issued by the secretary to the Cardiff District Committee 
of the Shipping Federation, which was issued on Tuesday, 
shows that ninety-one firms controlled 311 vessels, aggre- 
gating 1,235,214 gross tons, representing a deadweight 
capacity of 1,976,342 tons and of a value of at least 
£15,000,000. Compared with the return for a year ago, 
the number of firms has increased by two, and although 
the number of vessels controlled is reduced by eight, the 
zross tonnage represented was raised by 68,335 tons, and 
the deadweight capacity by 105,452 tons. Furthermore, 
Cardiff owners have continued to rely on coal as the 
inotive power, as only four motor ships and a few coal or 
oil burners, employed in special trades, are included in 
the 311 vessels managed from the port. 


ast, 


Current Business. 


Although new business is generally quiet, and is 
probably contributed to by the unsettled conditions 
politically and financially prevailing abroad, the tone of 
the steam coal market on the whole is steadier. This 
applies more especially to large and sized coals, but smalls 
are still plentiful, and can be secured without difficulty. 
In the case of Monmouthshire descriptions, colliery sales- 
men are somewhat reluctant to commit themselves to 
substantial sales ahead, in view of the expected placing of 
the Egyptian State Railways’ contract, which should bene- 
ficially affect coals other than those actually taken by 
these railways. The present steadiness of Monmouthshire 
coals is also being assisted by the unfortunate circum- 
stance that two collieries in the Eastern Valley, viz., the 
Blaenserchan and the Llanerch, owned by Partridge, 





Jones and Co., Ltd., were rendered idle from the beginning 
of this week by a fire on Sunday which destroyed the fan 
engine and power-house at Blaenserchan, doing several 
thousands of pounds damage, and affecting altogether the 
Ne pe ger of about 1250 men. The demand for patent 
fuel and coke continues to be inactive, while pitwood is 
about 23s. 6d. to 24s. 


Sheet Mills to Resume. 


It is reported that after a stoppage of about 
twelve months, the sheet mills of the Upper Forest and 
Worcester Steel and Tin-plate Works, Morriston, are to 
restart on Monday next, thus giving employment for 
about 200 men. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. W. F. Prenrice, M. Inst. C.E., of Ghyll Close, Saltburn- 


by-Sea, has joined the board of Redpath, Brown and Co., Ltd. 


Mr. Samvuet Grepum1, A.M.I. Mech. E., has joined the 
directorate of Kitchen and Wade, Ltd., of Halifax, Yorks., and 
will oceupy the ition of works manager, following the retire- 
ment of Mr. A. Wade 


Mr. A. Ropertson, A.M.I.N.A., M.I. Mech. E., of 23, Leaden- 
hall-street, London, has been appointed by Vitrefiex, Ltd., of 
Lianelly, selling agent for South-East England from Ipswich to 
Banbury and from Banbury south to Southampton. 


Simon-Carves, Ltd., have removed from Mount-street, Man- 
chester, to Cheadle Heath, Stockport, where new offices, drawing- 
offices and laboratories have been erected, to accommodate the 
technical and commercial staffs. The address for all corre- 
spondence will now be “‘ Cheadle Heath, Stockport.”’ Telephone 
number, Gatley 3600 (seven lines); and telegraphic address, 
“ Simear, Manchester,” as formerly. 








LAUNCHES AND TRIAL TRIPS. 


‘Trinipap, twin-screw steamer; built by Ferguson Brothers 
(Port-Glasgow), Ltd.; to the order of the Crown Agents for the 
Colonies ; dimensions, 175ft. by 32ft. by 12ft. 6in.; to carry 
passengers and cargo service. Engines, compound surface 
condensing, pressure 140 Ib. per square inch ; launch, March 3rd. 


Pricomayo, hopper cutter suction dredger ; built by Lobnitz 
and Co., Ltd., to the order of the Chilean Government for service 
at the port of Taleahuano ; dimensions, 298ft. by 48ft. by 21ft. 
Engines, four sets of three-cylinder triple-expansion, pressure 
180 Ib. per square inch ; constructed by the builders ; launch, 
March 6th. 

Macpuvul, single-screw motor ship; built by Barclay, Curle 
and Co., Ltd., to the order of Burn, Philp and Co., Ltd., of 
Sydney, N.8.W.; dimensions, 340ft. by 51ft. by 31ft. 6in.; to 
carry passengers and cargo. Oil engines of Harland-B. and W. 
type ; constructed by John G. Kincaid and Co., Ltd.; trial trip, 
March 9th. 


Euise, single-screw oil tank motor ship; built by Sir W. G. 
Armstrong, Whitworth and Co. (Shipbuilders), Ltd., to the 
order of hs Rederi A/S, of Yvedestrand, Norway ; dimen- 
sions, 476ft. by 59ft. 7in.; to carry oil in bulk. Oil engines, 
Armstrong-Sulzer type ; constructed by Sir W. G. Armstrong, 
Whitworth and Co. (Engineers), Ltd.; trial trip, March 17th. 


Mowancn or Bermupa, quadruple-screw turbo-electric driven 
liner ; built by Vickers-Armstrong, Ltd., to the order of Furness, 
Withy and Co., Ltd.; dimensions, 576ft. by 76ft. Gin. by 43ft. 3in.; 
to carry passengers, mails, general end refrigerated cargoes. 
Engines, four motors, rated at 4650 H.P.; constructed by 
General Electric Company, Ltd.; launch, March 17th. 


Bors, motor ship; built by the Netherland Steamship Com- 
pany, to the order of N. V. Koninklijke Paketvaart Maats- 
chappij, Amsterdam ; dimensions, 94-93m. by 14-22m. by 
8-8lm.; to carry passengers and cargo. Oil engines, double 
compound Lentz; constructed by Gebrs. Stork and Co., Hen- 
gelo, Holland ; launch, March 21st. 

TRIONA, single-screw steamer; built by Harland and Wolff, 
Ltd., “Govan, to the order of the British Phosphate Com- 
missioners ; dimensions, 365ft. by 54ft. by 34ft. 6in.; to carry 
cargo. Engines, triple-expansion; constructed by John G. 
Kincaid and Co., Ltd.; handed over to owners after a successful 
trial trip, March 21st. 

AUTOCARRIER, twin-screw steamer; built by David and 
William Henderson and Co., Ltd, to the order of the Southern 
Railway ; dimensions, 230ft. by 35ft. 6in. by 15ft., to carry 
motor cars between England and the Continent. 
triple-expansion, 15in., 23in. and 4lin. by 24in. stroke, pressure 
200 Ib. per square inch; constructed by the builders; trial 
trip, March 23rd. 

Saranac, oil tanker ; 
and Iron Company, Ltd., to the order of Anglo-American Oil 
Company, Ltd.; trial trip, March 23rd. 

Gamacvey, steamship; built by Earle’s Shipbuilding and 
Engineering Company, Ltd., to the order of Empresa Naviera 
de Cuba; dimensions, 240ft. by 37ft. by I4ft. 6in.; to carry 
passengers and cargo. Engines, triple-expansion, 18in., 30in. 
and 50in. by 36in. stroke ; constructed by the builders ; launch, 
March 24th. 

OceEn1, steel stern-wheel steamer; built by Harland and 
Wolff, Ltd., to the order of Nigerian Transport Company, Ltd.; 
dimensions, 94ft. Gin. by 17ft. by 4ft.; to carry passengers, cargo 
and towing. Engines, direct-acting compound condensing, 
locomotive type boiler, pressure 160 lb. per square inch; con- 
structed by the builders ; trial trip, March 26th. 


Reakt, steamship; built by Netherland Shipbuilding Com- 
pany, to the order of N.V. Koninklijke Paketvaart Maatschappij, 
Amsterdam ; dimensions, 94-93 m. by 14-22 m. by 8-81 m.; to 
ngers and cargo. Engines, double compound 
“Lentz ;” constructed by N.V. Machinefabriek Gebrs. Stork 
and Co., Hengelo, Holland ; launch, March 28th. 


DrepcerR No. 10, self-propelling bucket barge loading 

r; built by Wm. Simons and Co., Ltd., to the order of 

the Tees Conservancy Commissioners. Engines, compound 

surface condensing, pressure 145 lb. per square inch; con- 
structed by the builders ; launch, April 2nd. 

Dseset-Amour, steel screw steamer; built by Swan, Hunter 
and Wigham Richardson, Ltd., to the order of Compagnie de 
Navigation Mixte, Marseilles ; dimensions, 336ft. by 44ft. 9in.; 
to carry passengers and cargo. Engines, Parsons double reduc- 
tion geared turbines ; constructed by the builders; trial trip, 
recently. 

PRESTOLONASLEDNIK Petar, twin-screw steamer; built by 
Swan, Hunter and Wigham Richardson, Ltd., to the order of 
Jadranska Plovidba D.D.; dimensions, 270ft. by 36ft. 2in.; to 


ca Sees. Engines, quadruple-expansion ; constructed 
by builders ; trial trip, April 9th. 


® Kenya and KaranJa, twin-screw liners ; built by Alexander 
Stephen and Sors, Ltd., Linthouse, Glasgow, to the order of 
British India Steam Navigation Company, Ltd.; dimensions, 
487ft. by 64ft. by 41ft.; to passengers and cargo between 
India and ports on the East African Coast. Engines, Parsons 
turbines driving the propellers at 120r.p.m. through single- 
reduction gearing, pressure 250 |b. per square inch ; constructed 
by the builders; the oil fuel plant in the “ Kenya” is on the 
“Todd " system and that in the “ Karanja "’ is on the “ Clyde "’ 
system ; recently completed. 











CATALOGUES. 


Baxewre, Ltd., 68, Victoria-street, 8.W. |. 
Bakelite varnish. 

Heesert Terry anp Sons, Ltd., Redditch.—Particulars and 
prices of the firm's products. 

Aurrep Hersert, Ltd., Coventry. 
ment of Machinery in Coventry.” 

Brerrisu Ro.umwe Mi11s, Ltd., Brymill Steel Works, Tipton 
New edition of “ Treatise on Steels.” 

Gwynyes Pumps, Ltd., Hammersmith, 
on “A” type and “ Utility "’ type pumps. 

Smica Get, Ltd., Bush House, Aldwych, 
brochure entitled “ The Story of Silica Gel.” 

Murex Wetpine Processes, Ltd., Ferry-lane Works, EF. 17. 

“Copper Welding by the ‘ Premag ’ Process.”’ 

Fescon, Ltd., 101, Grosvenor-road, 8.W. 1.—Sixth revised 
edition of “* Electro-Chemical Deposition of Metals.” 

Brrrisu Atummium Company, Ltd., Adelaide House, E.C. 4 
—A booklet on powdered and granulated aluminium. 

Burton, Grirrirxs anp Co., Ltd., Sparkbrook, Birmingham 
—* The B.S.A. 6in. by 6in. Multi-tool Production Lathe,” 

Gre anv Co., 51-52, Chancery-lane, W.C. 2.-—-A new booklet 
on “ Patents, Trade Marks, and Designs,”’ by H. T. P. Gee. 

Westincnouse Brake anp Saxsy Sienat Company, Ltd. 
Leaflet D.P. 14 on “ Prestall”’ wrought steel vacuum brake 





A brochure on 


A booklet, “* The Develop- 


W. 6.- 


Pamphlets 


WLC, 2.—A 





Engines, | 


reconstructed by Palmer’s Shipbuilding | 


| cylinders. 


SrurTevant ENGINEERING Company, Ltd., 147, Queen 
Victoria-street, E.C. 4.——Publication 1326, “‘ Industrial Turbine 
Vacuum Cleaners.”’ 

MerTropo.tiTan-Vickers Erecrricat Company, Ltd., Trafford 
Park, Manchester.—Leafiet No. 476/1—1 on turbo-blowers at the 
Workington Iron and Steel Works. 

Pearson anpd Kwyowres Enocinerrrsc Company, Ltd., 
Warrington, Lancs.—An eighty-page brochure dealing with the 
firm's activities, which inclu iron and steel constructional 


work, blast-furnace and steel works plant, colliery plant, 
carbonisation plant, welding, &c 








CONTRACTS. 


Virrertex, Ltd., Dafen, Lianelly, South Wales, has received 
orders from South Africa for 150 tons of sheets and has received 
| the contract for the covering in of Messrs. G. A. Harvey's new 
building at Greenwich, the area of which is 250ft. by 200ft. 


Dorman, Lone anp Co., Ltd., of Middlesbrough, has received 
the contract for the supply and erection of the structural steel 
work for the new Victoria Coach Station, Buckingham Palace- 
road, 8.W. 1, which is being built for London Coastal Coaches, 
Ltd. Approximately 1200 tons of steel will be employed and 
will be erected in eight weeks. 

Sm Wir11m Arrot anp Co., Ltd., of 59, Palace-street, 
Victoria-street, 8.W. 1, has received an order from the Madras 
| and Southern Mahratta Railway Company for the following 
| cranes, including spares :—Two 35-ton overhead electric travel- 
| ling cranes; one 15-ton overhead electric travelling crane ; 

ten 4-ton mono-rail cranes and one 5-ton crane conversion. 


Houtixes axnp Guest, Ltd., of Thimble Mill-lane, Bir- 
| mingham, has in hand the following orders for machinery : 

| Two large horizontal sludge pumps for the Birmingham Tame 
| and Rea District Drainage Board ; two pumps for the Coventry 
Corporation ; ,and @ large press and accumulator for the 
Admiralty. e firm has recently — a crane for the Great 
| Western Railway Company, at Smithfield Market, London. 


| Tae Parsons Ow Enoine Company, Ltd., of Southampton, 


| 
| 
| 


has received an order from the Electricity Department of the Aden 
Settlement, Arabia, for one of their standby plants for a pumping 
station near Aden. It will consist of a Parsons H 65 engine 
| coupled to a 25-kVA alternator on a combined bed-plate. A 
repeat order has been received from the Southampton Gas Com. 
| pany for a portable plant with a 30 H.P. Parsons engine and a 
| two-cylinder compressor. 
| Tux Cuxan Coat Company, Ltd., of Medway House, Horse- 
| ferry-road, 8.W. 1, has received an order from Samuel Fox and 
| Co., Ltd., of the United Steel Companies, Ltd., for a dedusting 
| and cleaning plant to deal with the whole output of the coking 
| coal from Stockbridge Colliery. Other orders include a dedusting 
plant for the preparation of coal for the existing washery at the 
Smithy Wood Pit of Newton, Chambers and Co., Ltd.; and a 
| dust extraction plant to deal with 250 tons per hour of coal as 
| the Annesley Colliery of the New Hucknall Colliery Company, 
Ltd. 


| 








Wueets "—Erratum.—In the second of Mr. R. H. 
Collingham’s article which appeared in last week's issue it was 
stated that for a four-node first minor resonant speed, the 
stationary search coil would indicate a frequency for a forward 
runni wave—if present—of 55 cycles per revolution. The 
figure should read 5 cycles per revolution. 

Dorman Lone Travetiine ScHotarsuir.—We have received 
from the Secretary of the Institution of Structural Engineers 
—— of this year’s competition for the Dorman Long 

velling Scholarship. The scholarship was founded for the 


| “ Axtat Vipration or Rotatine Stream Tursine Disc 
| 
} 
| 


urpose of encouraging and developing knowledge in Great 

ritain of steel-frame construction, and to provide an oppor- 
tunity for travel and study. The principal points in connection 
with this scholarship are :—The age of candidates has been 
limited to thirty years in order to give the younger members of 
the profession a chance of distinction. The competition will 
consist of an examination of an essentially practical nature. This 
examination will be held at a number of centres on June 20th, 
1931, when candidates will be given a set of framing plans, and a 
pillar schedule, such as are usually supplied by consulting struc- 
tural engineers, and they will be required to provide shop detail 
drawings, mill order sheets, specification, and cutting lists for the 
members marked on the plans. The sitting will be followed by a 
period of twenty-one days, during which candidates will have to 
make and submit finished drawings and liste. The winning 
candidate will be awarded a gold medal and £300 and will be 
required to travel to Canada and study building conditions in 
that country. The competition is confined to members of the 
Institution of Structural Engineers. 
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Current Prices for Metals and Fuels. 


TRON ORE. 
N.W. Coast— 
(1) Native .. 
(1) Spanish. . 
N.E. Coast— 
Native ; 
Foreign (c.i.f. ‘* 
PIG IRON. 
Home 
£s.d 
(2) Scottanp— 
Hematite 312 0 
No. 1 Foundry 316 0 
No. 3 Foundry 313 6 
N.E. Coast— 
Hematite Mixed Nos. 3.6 6 
No. 1 37 0 
Cleveland— 
No. I fk 
Siliceous [ron > 2 @. 
No. 3 G.M.B. .. 218 6. 
No. 4 Foundry ew Ss. 
No. 4 Forge 337 @. 
Mottled 216 6. 
White 2166. 
MIpLanps— 
(e) Stafis.— ( Delivered to Station.) 


All-mine (Cold Blast) 
North Staffs. Forge 


(e) Northampton— 
Foundry No. 3 
Forge $@ ee 

(e}) Derbyshire— 
No. 3 Foundry 
ee 

(8) Lincolnshire— 
No. 3 Foundry 
No. 4 Forge 
Basic oe 

(4) N.W. Coast— 
N. Lanes. and Cum.— 


Hematite Mixed Nos. 


Home 
£s. d 
SooTtLanp— 
Crown Bars 10 56 0 
Best — 
N.E. Coast— 
Iron Rivets 1110 0. 
Common Bars 1015 O. 
Best Bars pe 1l 6&6 O. 
Double Best Bars . . 1116 O. 
Treble Best Bars 2. 
Lancs.— 
Crown Bars .. . 10 56 0 
Second Quality ~— 815 0 
Hoops 13 0 0 
8. Yorxs.— 
Crown Bars 10 5 0 
Best Bars 1k O O.. 
Hoops = © @ .«. 
MIpLanNDs— 
Crown Bars .. 915 Oteol10 7 6 
Marked Bars (Staffs. ) ae Beas ie 
Nut and Bolt Bars 815 Oto 9 0 0 
Gas Tube Strip 1017 6toll 
STEEL. (4) 
(6) Home. 
£ s. d. 
(5) ScotLanp— 
Boiler Plates (Marine) .. 10 10 0 
- ~ (Land) 10 10 0 
Ship Plates, jin. and up 815 0.. 
GOS cc cele ce BD BK 
Steel Sheets, jin. 8 5 0 
Sheets (Gal. Co.. 24B.G.) 11 7 6 


(1) Delivered. 


All delivered Glasgow Station. 
rail at ovens and f.o.b. for export. 
Ordinary Ship, Bridge, and Tank Plates and Sections, 15/- if home consumers 


Foundry .. 


aw 
— 
~ 
Cc 


0 0 


16/— to 20/6 
16/- 


18/— to 21/- 
16/- 


Export. 
£ a. d. 


~ 
a @ 
oe 


we 0 te 8 to ww 
-_ ~ 
oo ~~ @ 
eceeceec so So 


Export. 
£s. d. 


915 0 








(2) Net Makers’ Works. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 





STEEL (continued). 


Home. 


N.E. Coast— 
Ship Plates 
Angles 


Boiler Plates (Marine) .. 


” ” (Land) 
Joists ‘Sar 
Heavy Rails .. 
Fish-plates 
Channels 
Hard Billets 
Soft Billets 

N.W. Coast— 

Barrow— 
Heavy Rails .. 
Light Rails 
Billets 
MANCHESTER— 

Bars (Round) 

» (Small Round) 
Hoops (Baling) 

» (Soft Steel) 
Plates 


» (Lanes. Boiler) .. 


SuHerrigeLp— 
Siemens Acid Billets 
Hard Basic = 
Intermediate Basic 
Soft Basic 
Hoops... 
Soft Wire Rods 
MIpLanps— 
Small Kolled Bars 


Billets and Sheet Bars .. 
Galv. Sheets, f.o.b. L’pool 


(2) Staffordshire Hoops 
(d) Angles 

(d) Joists 

(d) Tees 


(d) Bridge and Tank eaten... 


Boiler Plates .. 


NON-FERROUS METALS. 


Tin-plates, I.C., 20 by 14 


SwansEa— 


Block Tin (cash) 


> (three months) 


Copper (cash) 


- (three mented 


Spanish Lead (cash) 


Spelter (cash). . 


» (three months) ; 


MANCHESTER— 


Copper, Best Selected Ingots 


o Electrolytic 
» Strong Sheets . 


£ 
8 
8 
10 


ceoeoec eooeeocrea 


(three months) 


10 


_ — ~ 
te an o be te 


—- 
sansocooa 


- 
o- 


o Tubes (Basis Price), Ib. 


Brass Tubes (Basis Price), Ib. 


» Condenser, Ib. 
Lead, English. . 

» Foreign .. 
Spelter 


Aluminium (per ton—raw ingot) 


Tungsten Metal Powder 
Ferro Tungsten 


Ferro Chrome, 4 p.c. to 6 p.c. carbon .. 
6 p.c. to 8 p.c. 
8 p.c. to 10 p.c. 
Specially Refined. . 
Max. 2 p.c. carbon .. 
1 p.c. carbon .. 
0-70 p.c. carbon 
» carbon free 


” ” ” 


” ” ” 


Metallic Chromium ° 
Ferro Manganese (per nd. 


” 


* Silicon, 45 p.c. ‘to 50 p.c. 


75 p.c. 


» Vanadium ° 
- SMelyhdeneme 


» Titanium (carbon free) 


Nickel (per ton) 
Ferro Cobalt .. 


(3) f.o.b. Makers’ Works, approximate. 


(a) Delivered Glasgow. 


(4) Delivered Sheffield. 
(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
(d) Rebate : Joists (minimum), 22/6 ; 
(e) Delivered Black Country Stations. 


FERRO ALLOYS. 


1/11} per Ib. 
1/84 per Ib. 
Per Ton. Per Unit. 
£21 0 0 1/- 
. £19 17 6 7/- 
. £19 12 6 7/- 
. 1 0 0 10/- 
. £34 0 0 13/- 
. £36 0 0 14/- 
10d. per Ib. 
.. 2/7 per lb. 
- £11 0 0 for home 
.. £11 10 0 for export 
-- £11 0 0 soale 5/- per 


(b) Delivered Sheffield. 


hh 


- £18 0 0 scale 7/— per 


. £170 


Export. 
d,. £ 8s. d. 
O« 715 0 
6. ' vs 
0. -— 
oO. — 
9. 77 6 
Oo. — 
e “= 
0. £9 to £9 5s. 
6. 
6. 
@ee se 
Oto 815 0 
Oto 9 0 0 
6. 
0 - 
0. 915 0 
0. on 815 0 
6to 9 2 6 
6. 
0 (basis) 
6and9 2 6 
6and7 12 6 
Oo. 
0. 
i 
6to 8 0 0 
Oto 515 0 
0. 
 « 
6. 
OS « 
is 
e . we 
Oto 9 2 6 
f.o.b. 15/0 to 15/6 
115 12 6 
117 2 6 
43 7 6 
44 0 0 
12 176 
13 2 6 
1115 0 
12 6 3 
46 0 0 
47 5 0 
75 0 0 
0 oll 
0 0 9 
a | 
ae 
0 
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esc eo 


£95 


unit 


unit 
12/9 per Ib. 
4/2 per Ib. 
9d. per Ib. 





9/— per lb. 


(5) 


from 





(¢) Delivered Birmingham. 
iated British Steel Makers. 





FUELS. 
SCOTLAND. 
LANARKSHIRE— Export 

(f.0.b. Glasgow)—Steam .. 14/6 

* e Ell. 15/- 
2 o Splint 15/6 to 16/6 
a - Trebles 12/- 
” o Doubles 1l/ 
a * Singles . . 9/3 to 9 
AyYRsHIRE— 
(f.0.b. Ports)—Steam 13/- 
e Jewel 17/- 
~~ Pa Trebles 13/- 
FiresHire— 
(f.o.b. Methil or Burnt- 
island)—Steam 12/6 to 13 
Screened Navigation 16/6 to 17 6 
Trebles .. A 12/— to 12 6 
Doubles 1l1/— to 116 
Singles 9/6 
Lora1ans— 

(f.0.b. Leith)}—Best Steam 12/6 
Secondary Steam .. 12/—to 123 
Trebles 12/— to 12 6 
Doubles .. 11/- 
Singles 9/3 to 9 6 

ENGLAND. 

(8) N.W. Coast— 

Steams .. 20/- 

Household 30/— to 51/- 

Coke ibe 20/— to 20 6 
NORTHUMBERLAND 

Best Steams 13/6 to 14 

Second Steams 12/— to 12/3 

Steam Smalls 10/- 

Unscreened 12/6 to 13 - 

Household 27/- to 39,- 
Durnam— 

Best Gas 14/9 to 15 

Second .. 13/3 to 136 

Household 25/- to 37/- 

Foundry Coke eee 26/- to 28 
SHEFFIELD— Inland. 

Best Hand-picked Branch 25/6 to 27/- 

Derbyshire Best Bright House 24/- to 26/- 

Best House Coal .. .. . 22/- to 23/- 

Screened House Coal 19/6 to 20/6 

in » Nuts 16/6 to 17/6 

Yorkshire Hards 15/— to 16/6 

Derbyshire Hards . . . 15/— to 16/6 

Rough Slacks ; ; es 9/— to 10/- 

Nutty Slacks .. -to 8/- 

D.. a& 56 60, ae. >< 4/6to 6/6 

Blast-furnace Coke (Inland) 12/3 on rail at ovens 


Furnace and Foundry Coke (Export), f.o.b. 14/— to 15 


(9) SOUTH WALES. 


CaRDIFF— 
Steam Coals : 
Best Smokeless Large . 
Second Smokeless Large 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley Large .. 
Best Eastern Valley Large ~ 
Ordinary Eastern Valley Large .. 
Best Steam Smalls 
Ordinary Smalls 
Washed Nuts . os 
No. 3 Rhondda Les - 
” o Smalls 
No. 2 - Large .. 
” ” Through 
- Smalls 
Foundry Coke (Export) 
Furnace Coke (Export) 
Patent Fuel a 
Pitwood (ex ship) . . 
SwaNnsEa— 
Anthracite Coals : 
Best Big Vein Large 
Seconds es 08 
Red Vein... ee ‘ 
Machine-made Cobbles. 
Nuts 
Beans 
Peas “a. 40 
Breaker Duff . . 
Rubbly Culm 
Steam Coals : 
Large .. 
Seconds .. 
Smalls - 
Cargo Through 


Glasgow, Lanarkshire, and Ayrshire. 





20/— to 20/3 
18/9 to 19/9 
18/6 to 19/6 
17/9 to 18/- 
18/3 to 18/6 
17/9 to 18 

17/6 to 17/9 
17/3 to 17/6 
13/6 to 14 

12/— to 13/6 
18/— to 23 

19/9 to 
15/6 to 16 

17/— to 17/3 
15/6 to 16 

14/— to 14/3 
22/— to 36/6 
16/6 to 17/6 
20/6 to 21 

23/6 to 


35/— to 37/6 
27/~ to 31/6 
22/6 to 27/6 
41/6 to 45/- 
43/- to 46/- 
24/9 to 28/3 
19/9 to 21/6 
8/9 to 9/6 
8/6 to 9/6 


20/- to 21/- 
18/— to 20/- 
11/6 to 13/- 
16/— to 17/6 


(6) Home Prices— 








Supplement to The Engineer. /pri] 17, 1931 


“SUNDERLAND” SPUR AND HeEjfaL 














































































































EIBAL GEAR GENERATING MACHINE 


IN LEY YORKSHIRE, ENGINEERS 



















































































Aprit 17, 1931 





THE ENGINEER 


447 





French Engineering Notes. 
(From our own Correspondent in Paris.) 
Trade Remedies. 


Tue only redeeming feature in the industrial 
ituation is the belief that indications point to an end of 
the decline in raw material and other prices. There are 
gleams of encouragement from the United States, and 
if the efforts to organise trade in Europe should produce 
positive results, it is hoped that the economic curve will 
trend upwards. The movement will be very slow, and 
will take a long time before Europe can recover its 
rosperity. Such a recovery will be independent of the 
French efforts to realise a general scheme that involves 
too many conflicting interests to be carried out successfully. 
Other countries aim at more immediate partial remedies 
vhich may fit in with each other later on. Meanwhile, 
the French have been able to do little to develop their 
foreign trade, It difficult to carry out commercial 
wrrangements when equal protection must be given to 
wricultural and manufacturing industries, and the 
denunciation by Greece of its treaty with France, and the 
failure to negotiate with Spain, are examples of the impedi- 
ments that stand in the way of trade expansion. There- 
fore, this country is thrown more on its own resources, 
which are considerable, and it is looking to the Colonies 
1s @ means of becoming self-supporting, alike in the 
supply of raw material and in the sale of manufactured 
products. For the moment, there is not much that is 
encouraging in the outlook. All that can be done is to 
prevent an extension of unemployment by carrying out 
public works, a large number of which are being put 
in hand by local authorities. The national programme of 
public works is still being held up by financial difficulties. 


is 


Monsieur Andre Michelin. 


After a short illness, Monsieur André Michelin 
died last week at the age of 78, and the country loses a 
man whose pioneering work was invaluable, and whose 
tire factory at Clermont-Ferrand was one of the most 
perfectly organised, both technically and socially. Imme- 
diately on the introduction of the Dunlop pneumatic 
tire, Monsieur Michelin saw its vast importance. Owning 
a rubber works in association with his brother, he was the 
first to manufacture pneumatic tires for bicycles in this 
country, and developed the business so rapidly that 
Clermont-Ferrand became the greatest tire-making centre 
on the Continent. His popularity was based largely upon 
the practical interest he took in everything relating to 
the welfare of the thousands of people employed by him. 
Monsieur Michelin was liberal in his encouragement of 
every progressive movement and was one of the leading 
supporters of aviation from the beginning, his financial 
contributions in the way of prizes for flying competitions 
being very large. Always looking ahead, he equipped 
a local train with pneumatic tires in order to show that it 
was possible to improve and accelerate traffic by this means 
on rails. This is one of the few problems he undertook 
to solve that he was obliged to leave unfinished. 


A Large Power Station. 


The programme of electrical distribution in and 
round Paris provides for the creation of new power 
stations, some of which will work in parallel with hydro- 
electric installations in the Massif Central, where the 
Paris-Orleans Railway Company has seven plants on the 
Dordogne and its tributaries, either completed or under 
construction. The railway company cannot rely entirely 
upon a hydro-electric supply that may undergo fluctua- 
tions, or may be stopped altogether during severe winters, 
and the plants are, consequently, being linked up with 
heat stations in the Paris district. Gennevilliers is already 
associated with Eguzon. The generating station being 
constructed at Vitry in the Paris suburbs is now well in 
hand, and will be connected up with the hydro-electric 
plant on the Coindre, which is a tributary of the Dordogne. 
The Vitry station will be the largest in Europe. It is 
affirmed that at the start it will have an output of 100,000 
kW, and that this figure will be increased during the next 
five years until it reaches 750,000 kW. In every direction 
there is great activity in extending the electrical distribu- 
tion. At the collieries in the Nord and the Pas de Calais 
new generating stations are being constructed, notably 
at Bruay, Noeux and Marles. The colliery companies 
are contributing largely to the supply of electricity in 
the Somme and other adjoining Departments. ; 


A Big Drainage Scheme. 


Many engineering problems are associated with 
the conversion of unprofitable territories into arable 
land, and one of the most important of them concerns 
rendering fertile the Plaine du Crau, in the Bouches du 
Rhone, where a substratum of conglomerate is covered 
with a thick layer of boulders and stones. Much of the 
land has a thin, rich soil. There is subterranean water, 
which rises in places where the conglomerate is broken 
and feeds a number of lakes. All the water above ground 
is brackish, and the problem, therefore, consists in removing 
the salt water by plentiful irrigation and drainage and then 
keeping the land in a productive state by irrgation with 
subterranean water, or with water from the Rhéne. 
One trouble is that when the water rises in rainy seasons 
it floods the surrounding country, while in summer the 
whole territory is a waterless desert. A congress was held 
at Marseilles last year to discuss the situation, especially 
with reference to the subterranean water supply, but no 
practical scheme was put forward. Since then, an old 
system has been revived for deepening the Etang de 
Vaccares about 20in., and draining into it all the brackish 
water, which would be discharged into the Mediterranean 
by fifteen pumping stations. When the territory is washed 
of its superfluous salt, it will be irrigated. In this way it 
is declared that 125,000 acres of land could be made 
available for cultivation. The cost of the scheme would 
involve a heavy charge on the landowners. 








British Patent Specifications. 


When an é tion is ted from abroad the name and 
address of the communicator are pri in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 





Copies of Speci fications may be obtained at the Patent Office, | 


Sale Branch, 25, 8 
at le. each. 

The date first given is the date of 
at the end of the abridgment, is the 
complete Specification. 


STEAM GENERATORS. 


Ch y-lane, W.C., 





ication ; the second date, 
of the acceptance of the 


344,727. May 23rd, 1930.—Sream Generators, Aktiengesell 
schaft Brown, Boveri et Cie., Baden, Switzerland. 

This invention concerns a rather elaborate process for the 
raising of steam, the whole apparatus for which is arranged in 
the path of the products of combustion from a furnace. First 
there is a “ container "’ A for water. Steam is drawn off from 
this container by the pump B and is forced into the evaporator 
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C, where it is met by a spray of water from the container by 
the route of the pump D. In its passage the steam is superheated 
in the coils E. The process is repeated several times over, as 
shown in the diagram, and the steam is finally superheated 
in the coils F. 
overload conditions, the pipe system J for the return of unevapor- 
ated water and the coils K for the preheating of feed water.— 
March 12th, 1931. 


TRANSFORMERS AND CONVERTERS. 


344,181. February llth, 1930.—HicH-rreqvuency Evectri 
TRANSFORMERS FoR GENERATING HicH Vovtaces, Brian 
Laidlaw Goodlet, of “‘ Ambleside,’ Spennithorne-road, 
Urmston, Manchester ; and Associated Electrical Industries, 
Ltd., of Bush House, Aldwych, Westminster. 

The high-frequency transformer described in this specification 
has a low-tension primary coil A comprising @ single layer of turns 
wound on a substantially conical surface, and a high-tension 
secondary coil B wound on a substantially cylindrical surface 
surrounding and coaxial with the primary coil. An external 
cylindrical casing of insulating material C surrounds the 
secondary coil. That end, or a part thereof, of this external 
cylinder which is disposed near to the apex of the conical surface 
on which the low-tension coil is wound is made of conducting 
material and is connected to the adjacent end of the secondary 


coil to form the high-tension terminal D. The end of the primary | 
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coil A which is adjacent to the apex of the conical former 
is connected electrically to the base F by a conductor G which 
to the base down the inside of the conical former and 


substantially along the axis. The base is earthed at H and serves | 


as the earth terminal of the transformer. A metal ring J is 
mounted on the top of the primary coil former and a similar metal 
ring K is mounted on the top of the secondary cylindrical former. 
The enclosing tank of the transformer thus formed by the 
cylinder C and the base F is filled with oil or other fluid of high 
dielectric strength. The inner electrode plate L of the condenser 
M is supported by means of a strut N from the top of the conical 
former. Electrical connection is made between the plate L and 
the earthed end of the primary coil A by means of a conductor O. 


The outer electrode P of the condenser is supported from the | 
cover D of the transformer tank and is in electrical connection | 
therewith. The outer lee a P may then serve as the | 


high-tension terminal of the transformer.— March 5th, 1931. 


TELEGRAPHS AND TELEPHONES. 


344,620. February 5th, 1930.—SnHort-wave ELecrroMAGNETIC 
Wave TRANSMISSION ARRANGEMENTS, John James Victor 
Armstrong, of 12, Church-street, Liverpool. 

This invention relates to improvements in electromagnetic 
wave transmission arrangements using extremely short waves 
and particularly suitable for transportable stations. Hertzian 
oscillations may be obtained by a discharge over a spark-gap 


The valves G and H provide for underload and | 





between fixed electrodes arranged in the line of focus of a concave 
mirror, the oc i pacity of lectrodes being taken from 
an induction coil. , For small transportable stations, however, 
the generation of such high voltages as are used for spark 
transmission is inconvenient.” According’to this invention the 
induction coil can be eliminated. A, B represents a radiator 
arranged in the line of focus of’ concave mirror,C and fed from 
a battery D, orJa dynamo thro’ chokes E, F. An ohmic 
resistance G can be provided for adjustment of the feed circuit. 
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H is a Morse sender, instead of—or in addition to-——which a 
microphone can be provided for the purpose of telephony. J 
j}and K represent the contacts of a mechanical interrupter, 
| which is directly connected to the radiator A and B of the oscil- 
lator. The charging of the radiator is effected during the opening 
of the contacts and the oscillating equalisation of the charging 
of the radiator on the closing of the contacts. Electromagnetic 
interrupters—buzzers—or vacuum interrupters, can be used. 
Use can also be made of rotating contact makers.—March 12th, 
1931. 


TRANSMISSION OF POWER. 
344,160. January 30th, 1930.—Etecrric Power Trans- 
| mission Lines, Thomas John Kinsey and John Leslie 
Gaved, both of Bird-street, Lichfield. 

The object of this invention is to improve the structural 
| support for the overhead conducting wires, the structure for 
supporting the overhead wires being arranged to take the 
| stresses with a minimum size and strength of pole or standard. 
| The insulators A are hooked on the eye of an eye bolt B which 
through the pole. A curved washer C is interposed 
| between the head of the eye bolt and the pole to form an effective 
| bedding. A curved washer D is similarly placed on the bolt at 

the other side of the pole, whilst an angle lug E provided with a 





verforation is threaded on the bolt before screwing on the nut 
he other limb of the angle lug E is arranged to have a stay wire 
or member F fixed to it, the stay wire or member passing down 
to a suitable anchorage at the required inclination. The load of 
the wire G on the insulator A is therefore counteracted to a large 
| extent by the stay wire F, thereby considerably relieving the 
load on the post. A lighter post can consequently be used than 
would be the case if the load on the wire was entirely supported 
by the post. Ata sharp angle in the wire the line G is supported 
by one insulator whilst the duplicate line H forming a loop at the 
angle is supported by another insulator. With this arrangement 
in the event of a breakage on the line at the insulators the pull 
on the wire is taken by the duplicate loop.— March 5th, 1931. 


MEASURING AND TESTING INSTRUMENTS. 


344,190. February 17th, 1930.—Wartrmerers, Frank William 
Wootton Highfield, of “ Faraday '’ Works, Stoney Stanton- 
road, Coventry; and the Highfield Electrical Company, 
Ltd., of the same address. 

This invention has for its object to provide a wattmeter of 
simple and reliable construction adapted for use more particu- 
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larly with the dynamo-electric machines employed for testing 
| internal combustion engines and other prime movers. Such 
dynamos are adapted to develop power at a fixed voltage, the 
current generated being absor in @ power supply system or by 
any other convenient means. A difficulty which prevents the 
successful use of ordinary wattmeters for this purpose is that the 
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energy generated” by the dynamo is not strictly proportional to 
the energy developed by the prime mover at all speeds, as the 
iron losses in the dynamo are variable and increase with the 
speed. The field of the moving coil instrument employed is 
provided by a permanent magnet A. The moving coil B of this 
instrument is ted like an ter across a shunt C in the 
armature circuit of the dynamo D. Ordinarily the dynamos used 
for testing prime movers are separately excited, and the current 
required for field excitation is therefore not included in that which 
— through the measuring instrument in the armature circuit. 
n combination with the magnet A there is a winding E, which 
with increase of dynamo speed receives current for strengthening 
the magnet field from a small generator F which is connected 
directly or indirectly to the dynamo, the characteristic of the 
generator F being such that the voltage generated by it is pro- 
portional to the speed. By suitably adjusting the winding E or 
the current supplied to it the instrument can readily be adapted 
to compensate the effect of iron losses in the dynamo and enable 
the instrument to give a sufficiently accurate indication of the 
power developed by the dynamo over a wide range. In the 
arrangement shown the dynamo F is of the alternating-current 
type, and current from this dynamo is taken to the winding E 
through a rectifier G, but a direct-current generator may be 
used, and the rectifier is then unnecessary.— March 5th, 1931. 








MISCELLANEOUS. 


342,782. November 9th, 1929.—Mercury Arc REcTIFIERSs, 
The British Thomson-Houston Company, Ltd., of Crown 
House, Aldwych, London, W.C.2, and Frank Percy 
Whitaker, of 237, Clifton-road, Rugby. 

It is well known that if a cold rectifier is switched directly 
on to a heavy load there is a danger of backfire. To prevent 
this, it has been proposed to provide means for keeping such 
rectifiers warm during the time they are out of service by supply- 
ing a small amount of heat continuously. This, however, is 
unsatisfactory and expensive, as a rectifier may be idle for long 
periods. The object of the invention is to provide means 
for heating up of such rectifiers rapidly immediately prior to 
putting them into service. According to the invention, a coil 
is wound round the tank of the rectifier, so that when the coil 
is excited with A.C. the tank is heated inductively. The coil is 
preferably placed in such a position that the steel anode stems 
are also heated inductively at the same time. The power input 
to this coil may be large so that the rectifier may be heated up in 
a short period. When operating a rectifier automatically, the 
rectifier may be kept disconnected from the D.C. bars until the 
tank has attained a certain predetermined temperature, and 
when this temperature is reached the sequence of connecting 
the rectifier to the bus-bars can proceed automatically. The 
supply of the heating coil may either be from a separate source, 
from the main transformer winding or from a separate winding 
on the main transformer core.—February 9th, 1931 


343,355. March 24th, 1930.—APpraratus For CLEANING WATER 
Marss, J. Peebles, Waterworks Cottage, Dalrymple, Ayr- 
shire, and Glenfield and Kennedy, Ltd., Kilmarnock, 
Ayrshire. 

This apparatus is said to be capable of cleaning the bore of 
water pipes coated with bituminous compounds without damag- 
ing the coating. The weight of the apparatus is carried by the 
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spring leaves A, which are furnished with rollers formed to fit 
the contour of the pipe. It is propelled by the water pressure 
on the two pistons B and C, which are provided with cup 
leathers, so that the metallic piston need not come into contact 
with the pipe. The actual cleaning is effected by the brush 
D, and is helped by any water that may leak past the pistons 
going through the ports E and the bristles of the brush.— 
ebruary 19th, 1931. 


344,239. March 18th, 1930.— Gyroscore SUSPENSIONS, 
Schneider et Cie. and J. Fieux, 42, rue d’Anjou, Paris, 
France. 

The underlying principle of this “invention” is not new, 
but this seems to be a more or less novel application. The idea 
is that it is preferable, when some part has to respond readily 
to some force tending to move it, that it should kept con- 
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stantly on the move, and then the new movement be super- 
imposed, rather than that at each impulse the part should be 





rectifier vessel a nozzle D is fixed, so as to be insulated there- 
from and through which the meroury is introduced into the 
working space in a free jet on which the cathode spot is formed. 
The mercury flows to the collecting vessel E in the bottom of the 
rectifier vessel and is insulated therefrom. The pump F draws the 
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mercury by suction from the collecting vessel E and forces it 
through the cooler G, from which it is returned to the rectifier in 
a continuous jet. The pump F may be housed inside the rectifier 
vessel or be situated externally, the pump being provided in a 
known manner with a barometric seal.—February 19th, 1931. 


344,227. March 6th, 1930. 
—CLEANING Hor, oR 
Corrosive, Gases, J.P. 
Baxter and E. Steel, 
Norton Hall, The Green, 
Stockton-on-Tees, and 
Imperial Chemical In- 
dustries, Ltd., Millbank, 
London, 8.W. 1. 

The purpose of this appa- 
ratus is to remove from hot 
gases, such as those of 
hydrochloric acid, or acid 
and steam, carbon held in 
suspension. The gases are 
delivered to the apparatus 
by the pipe A and pass 
through the porous walls B B 
into the outlet chambers C C 
and delivery pipes D. The 
result is that the carbon is 
deposited on the inner face 
of the porous walls. It is 
occasionally dislodged by a 
blow-back of cold nitrogen 
supplied by the pipes E and 
falls through the butterfly 
valve F into the hopper 
below. The collected carbon = 
is subsequently discharged 
by another blast of nitrogen 
from the jet G.—March 5th, 
1931. 


N°344227 













¥ 
NS 
8 
~ 
| NO 
Ss N 


SJ =< 
» 

st 
SS 









Bik 












Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 


CrystaL PaLtace ScHOOL or Practical ENGINEERING.— 
Crystal Palace, 8.E. 175th award of certificates, by Mr. H. J. 
Deane. 3 p.m. 

InstITUTE oF Metats: SHEFFIELD Locat Sectrion.—In the 
Non-Ferrous Section of the Applied Science De: ment of the 
University, St. George’s-square, Sheffield. ‘“‘ Extrusion,” by 
Mr. R. Genders. 7.30 p.m. 

InsTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, St. 
James’s Park, London, 8.W.1. ‘“ Post-war Land Turbine 
Development,” by Mr. C. D. Gibb. 6 p.m. 


InstiTuTION oF MucwnicrpaAL AND County ENGINEERS: 
NortH-Western District.—Meeting. Assemble at Victoria 
Station, Manchester, 9.30 a.m. 


Junior Instirvution oF Encineers.—39, Victoria-street, 
London, 8.W.1. “The Transmission of Gas,”’ by Mr. J. E. 
Gray; ‘ The Building Requirements of Lifts,"” by Mr. T. G. 
Martin. 7.30 p.m. 

PuysicaL Socrery.—At the Imperial College of Science, 
Imperial Institute-road, South Kensington, 8.W.7. Meeting 
at 5 p.m. Editing Committee meeting, 3.30 p.m.; Council 
meeting, 4 p.m. 

TO-DAY anp SATURDAY, APRIL 18ru. 

Farapay Socrety.—The Department of Chemistry, The 
University, Liverpool. General discussion on “ Pho mical 

.’ I: “Molecular Spectra in Relation to Photo- 
hemical Change,” Friday, 10 a.m., introductory paper by Pro- 





started from rest. In this case the principle is applied to the 

trunnions of a gyroscope. They are of t) ball-bearing type, 

as shown, and the inner races are continuously rotated, slowly, 

by the friction gearing A A from the rotor spindle. None of the 

bearing parts ever come completely to rest and become “ sticky.” 
-~March 18th, 1931. 


343,370. April 4th, 1930.—Mercury Vapour Kecrirters, 
Aktiengeselischaft Brown, Boveri et Cie., of Baden, Switzer- 
land. 

With the object of reducing the vapour density in the working 
space of mercury vapour rectifiers, so as to suppress back arcing, 
it has been proposed continuously to cool the surface of the 
cathode mercury by removing the surface layer of the mercury 
from the cathode vessel and returning it to the cathode vessel 
by way of a cooler in a circulatory process, so that in this way 
the place where the arc is formed will be cooled. The invention 
relates to an arrangement for reducing the vapour density in the 
working space of mercury vapour rectifiers with mercury cooled 
by @ circulatory process, in which the cooled mercury is passed 
through the working space in a continuous free jet on which the 
cathode spot is formed. A is the rectifier vessel of metal with 
the anodes B and the ignition anode C. In the side wall of the 





fessor R. Mecke; II.: “‘ Photochemical Kinetics in Gaseous 
8 ms,” Friday, 2.30 p.m., introductory paper by Professor 
M. Bodenstein; III.: ‘‘ Photochemical Change in Liquid and 
Solid Solutions,” Saturday, 10 a.m., introductory paper by Pro- 
fessor Berthoud ; IV.: “‘ Photosynthesis,” Saturday, 2.30 p.m., 
introductory paper by Professor E. C. C. Baly. 

Mopet Ramway Exurerrion.—Central Hall, Westminster, 
S8.W. 1. 11 a.m. to 10 p.m. daily. 


TO-DAY to SATURDAY, MAY 2np. 
IpgaL Home Exarsition.—Olympia, W. Daily. 
SATURDAY, APRIL 18rn. 


INSTITUTION OF MUNICIPAL AND County ENGINEERS: YORK- 
SHIRE District.—Meeting at Sowerby Bridge. 2 p.m. 


MONDAY, APRIL 20ru. 


Royat Society or Arts.—John-street, Adelphi, London, 
W.C.2. Howard Lectures, “‘The Present Position in Aero- 
nauties,” by Dr. N. A. V. Piercy. 8 p.m. 


TUESDAY, APRIL 2isr. 


ILLUMINATING ENGINEERING Socrety.—At the House of th 
Royal Society of Arts, John-street, Adelphi, W.C.2. “ Som 
Aspects of Street Lighting in the United States,” by Mr. W 
Grant Mackenzie. 7.30 p.m. 

InstTiITUTION OF ELEcTrRIcCAL ENGINEERS: SoutTH MipLan 
Srupents’ Section.—Joint meeting with the Rugby Engine: 
ing Society. Visit to the Dunlop Rubber Company's Work 
Fort Dunlop. 2.30 p.m. Queen's Hotel, Birmingham. “ Th, 
Hydro-thermal Experiments at Avonmouth,” by Mr. L. W. Lay 
7 p.m. 

Outp CeNTRALIANS.—Devereux Restaurant, Devereux-cou: 
Strand, W.C. 2. Monthly luncheon. 1 p.m. 


WEDNESDAY, APRIL 22np. 


InstrrvuTIoN oF MINING AND MetTatLurcy.—Edward V]! 
Rooms, Hotel Victoria, Northumberland-avenue, Londo: 
W.C. 2. Annual dinner. 7.15 for 7.45 p.m. 


THURSDAY, APRIL 23rp. 


InstrrvTion or Crvm. Enorneers: BrrMINGHAM AND D1 
trict Assocration.—In the Chamber of Commerce, Birmin, 
ham. ‘“ The Present-day Training and Education of a Ci, 
Engineer,” by Mr. Lawrence W. Kershaw. 6 p.m. 


FRIDAY, APRIL 24rx. 

CuemicaL Enornerrinec Grovur.—Waldorf Hotel, Aldwy: 
London, W.C. 2. Annual general meeting, 6.45 p.m.; dinner. 
7.15 p.m. for vp Address, “‘ Science in Industry,” by 8 
Richard Gregory, Bart. 

INSTITUTION OF MECHANICAL ENGINEERS.—The presentati: 
of the Sixth Report of the Marine Oil Engine Trials Committe: 
announced for this date, has been postponed to a date early i: 
next session. 

Jonior InstiruTion oF Enorvgers.—At the Hotel Metr 
| pole, Northumberland-avenue, London, W.C. 2. Annual dinner 

Royat InstrreTion or Great Barrrarw.—21l, Albemari: 
street, Piccadilly, W.1. Discourse, “ Joseph Priestley and H 
Place in the History of Science,” by Sir Philip Hartog. 9% p.m 


MONDAY, APRIL 27ru. 


| Royat Society or Artrs.—John-street, Adelphi, Londo: 
| w.c. 2. Howard Lectures, “The Present Position in Aero 
| nauties,” by Dr. N. A. V. Piercy. 8 p.m. 

| 


WEDNESDAY, APRIL 29rs. 


Royat Socizty or Arts.—John-street, Adelphi, London 
W.C. 2. “ Stainless Metals,’ by Professor Sir Harold Carpenter 
F.R.8. 8 p.m. 





j 
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THURSDAY, APRIL 30rn. 
Dreset Encrve Users Association.—This meeting has been 
postponed. 
| Instrrovrion or Locomotive Encineers.—At the Institutio: 
| of Mechanical Engineers, Storey’s-gate, Westminster, 8.W. | 
‘A New and Infinitely Variable Poppet Valve Gear,” by Mis 
V. W. Holmes. 6 p.m. 


FRIDAY, MAY Isr. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey's-gate, 51 
James's Park, London, 8.W.1. Informal meeti Diseussicn 
on “ Hydraulic Valves,” to be introduced by Mr. Henry Crow: 
7 p.m. 

National Institute or InpustTrRiaAL Psycnotocy.—In the 
Hall of the Royal Society of Arte, John-street, Adelphi, London, 
W.C.2. “The Causes of Juvenile Drifting,” by Miss § 
Bevi mn; “ Personnel Work in Modern Industry,”’ by Mr 
A. H. Seymour. 6 p.m. 


SATURDAY, MAY 2np. 

InstiruTION oF Etecrricat Enocingers: METER AN) 
InstruMENT SEcTION.—Visit to Cambridge, by invitation from 
the directors of the Cambridge Instrument Company, Ltd., and 
Professor C. E. Inglis, F.R.S., of the Engineering Laboratory of 
Cambridge University. 8.30a.m., leave Liverpool-street Station : 
10.30 a.m., arrive at the works, demonstrations will be arranged 
by the company; 12.45 p.m., lunch as the of the company : 
2 p.m., visit places of interest in Cambridge, including some of 
the colleges, the Backs, and the river; 4.30 p.m., tea at th: 
Engineering Laboratory, Cambridge, by invitation of Professor 
Inglis, inspect the Laboratory ; 7.10 p.m., leave Cambridge by 
train. 


WEDNESDAY, MAY 6rs. 
Institute or Metats.—In the Hall of the Institution o! 


Annual May Lecture, “ Progress of Power Production,” by Mr 
W. B. Woodhouse. 8 p.m. 


THURSDAY, MAY 7rs. 
Iron AND Steet InstituTe.—Grand Hall, Connaught Room- 
Great Queen-street, London, W.C. Annual dinner. 7.30 p.m 
Royal Dusiin Sociery.—Ball’s Bridge, Dublin. “ Ele 
tricity on the Farm,” by Mr. R. Borlase Matthews. 2 p.m. 


THURSDAY axp FRIDAY, MAY 7rH anv 818. 
Inow anv Street Instirvre.—At the Institution of Civ:! 
ineers, Great George-street, Westminster, 8.W.1. Annual! 
meetings. 10 a.m. each day. For programme see page 440. 


FRIDAY, MAY 8rs. 
InstiTuTION oF Etecrricat Enoivgeers.—The Foresters 
Hall, Nicol-street, Dundee. Faraday Lecture, ‘‘ The Birth o! 
Electrical Engineering,” by Professor W. Cramp. 7.30 p.m. 


MONDAY, MAY lIlIrx. 


Iron anp Steet InstituTe.—At the Cleveland Technica! 
Institute, Corporation-road, SS “ Production 
Economy in Iron and Steel Works,” by Mr. O. Cromberg 
“ The Melting Shop of the Appleby Iron Company, Ltd.,”’ by 
Mr. A. Robinson. 7.30 p.m. 


THURSDAY, MAY l4ru. 

Iron AND Steet Instrrvute.—At the Birmingham Chamber 
of Commerce, 95, New-street, Birmingham. “ First Report on 
the Corrosion of Iron and Steel,”’ being a report by a Joint Com- 
mittee of the Iron and Steel Institute and the National Federa- 
tion of Iron and Steel Manufacturers to the Iron and Stee! 
Industrial Research Council; “ Producti E y in Iron 
and Steel Works,”’ by Mr. O. Cromberg; ‘On the Nature of 
Defective Laminations in Wrought Iron Bars and Chain Links, 
by Mr. H. J. Gough and Mr. A. J. Murphy ; ‘‘ The Melting Shoy 
of the Appleby Iron Company, Ltd.,” by Mr. A. Robinson 
7 p.m. 


SATURDAY to SUNDAY, MAY 30rx to JUNE iéts. 
InstrruTe or TransPort.—lItalian Tour and Congress. Fo: 
provisional programme see page 359. 
MONDAY to FRIDAY, JUNE Isr To 51H. 


INTERNATIONAL FEDERATION FOR Hovusinc_ AND Town 
Pianntnc.—Berlin. Thirteenth International Housing and 
' Town Planning Congress. 











Mechanical Engineers, Storey'’s-gate, Westminster, 58.W. !. 
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